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The Baltic amber ^^atsucocriilae {lloniopirra. Cocrinea) 

[With 4 Tables and 17 Text-figures] 


AbHtrart. The Matsucoccidne from (he Haltic amber, their host, life history and taxonomy 
are discussed. Three new species — Matsucocrus Inrsttoni, M. elvvlrinutt and M. apterus are 
established; M. pinnntus {GkrmM i et Hekkndt) comb. n. is redescribed. The status of Acreag- 
ris erenata Kocii et IIehendt and Monophlebus irregularis Gekmak et JIerendt, as well as 
some paleontological questions concerning the scale insects arc discu.ssed. 
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I. IXTBODTCTIOX 

Xordli .ss io jsay that the amber, a fossil resin, Avitli its inelusious of animals 
and plant ]>arts li presents an extraordinary phenomeiiou and a very rich source 
of informal ion on the Tertiary fossils, particularly the tem*strial arthropods. 
ITundreds rf imblications deal with Aarions aspects of the amber, and esi>eeiall\^ 
with llie llnra and fauna of the Baltic amber ])eriod (LaRs?sox, 1978). 

It is ther<*fore Kuri>rising tliat eoeeidologists had paid no, but little atten¬ 
tion to tiie amber. Through one hundred years, since 1845-1850, when ihe 
fossil s( ale in.scets hav(‘ first been mentioned, until the redeseription of Acyeaf/ris 
by Fehuis, 1941, the ecacid literatim^ — with the exc(‘ption of some remarks in 
^^eiieial handliooks of entomology and paleontolo^ry (IIaxdlirscii) — was 
])ractically d« void of any information on the Baltic amber fossils. But since tlie 
])aper by Feukis there have been another 40 years with only one publication 
and one mw scale insect described by Beardsley (1909) from the Canadian 
amber. 

There are c(‘rtainly several reasons responsible for this i;:norance, but one 
seems to play a major role. Let us see what Ferris (1941) says: 

“The pres<‘nt writ(‘r has ]>r< viously entirely ignored tlie fossil forms, simply 
because of feeling that conclusions concerning them would be men ly guesses 
and unworthy of serious consideration”. 

.\fter the examination of the amber inclusions Ferris changed his (»pinion: 
“Of tlie females at hand, one is a beautifully i)r<‘served specinuui which can be 
examined w ith the higher poAvers of compound microscope and is actually as 
suitable for study as were most of the iireparations with wliich students of the 
Coccoidea Avere content up to scarcely more than tAventy-fiAX' yiars ago”. 

How ever, Ferris did not describe any ncAv species because “... w e Avould 
almost certainly not be able to differentiate among such species on the basis 
of sjiecimens preserved in amber”. 

The aboA'c quotations from Ferris’ jiublication certainly n*fleet the fei ling 
of all coceidologists who have CA^r directly contacUHl aa ith ainbiT scale insect 
inclusions. 

The present paper is an attempt to overcome, once again, the barrier be- 
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tween the knowlocrde on tlie recent ainl fossil scale insect faunas: thus it lias 
been planned as an introduction to the Baltic amber scale insects; further, the 
liapcr refers the results of the studies on the fossil Maisucooridae^ a }^rou]) repre¬ 
sented by about half of the known aniber material, and which was certainly 
connected with the mother jilant of the Baltic amber. 

Since the paper is the first, more comiirehensive, study on fossil scale 
insects, there were some troubles with the displacement of infmanation, partic¬ 
ularly it was difficult to decide whether and how' to repeat the information 
ill the following: ]>araKra])hs to make the readings: easy. 

General information on the Baltic amber coccid collections, distinctive 
features of scale insect inclusions and methods of their treatment, as w«*ll as 
a review of litfrature records have been jiresented in Chapters II and III. 

Chaptm* IV dials with two forms — Anrmjrh ci'cnaia Kocil et Bi:i:ent)T 
and MonopltlehuH irrcf/ulnris Gekmah vt Berenot — which were previously 
affiliated Avitli the ]\f(it8ncoiridac, but now' are <‘Xeluded from this ^iioui). 

The following; Chajders V-VII refer to the studies on the fossil j\lais'HCocei- 
dae. The sui)]>os<‘d host, <levelo])ment, r(‘pr(.(luction etc. of th<* Baltic amber 
matsuccocids are diseuss(*d in cha])ter V on the background of the knowledge 
of the receiit species. Characters available for study on amber inclusions are 
analysed in C'haider VI; it also contains a general mor])hologieal desci’iption 
of the gron]> and a discussion on the spicies cenception of fossil Maisucoevus, 
Cha])tcr VII incliulcs keys, diagnoses and descriptions of species. 

licsults of studi<*s on remaining groups, as well as conclusions concerning 
the Baltic amber scale insect fauna will be presented in following papias. 

Materials for tliis Mudy liavo been made available by dr B. JJak-Ogaza (Academy of 
Agriculture, Cracow), dr Sv. G. Earsson and dr X. ;Moller Andersen (Zoological 3^[iisoum, 
Copenbagen), Prof. W. Hknninc; (StaaMiches Museum fur Xaturkunde. Eudwigsburg), dr 
H. Jaeger and dr E. PiETRZENirK (Museum fur Xaturkunde der Humboldt-UuiversiOit, 
Berlin), dr L. A. Mound and Mrs L. Huddlestone (British Museum, Xatural History, 
London) and dr E. M. Danzig (Zoological Institute, Academy of Sciences, Leningrad) 
'Nvbo also provided information on fossil coccid collections. I am very grateful for their kind 
assistance. I am also indebted to Miss Irena Koteja for technical assistance. 

The investigations hav<‘ l)ccn supp(»rtcd by the Bcscarch Program -MB II 
3 of the lV>lish Academy oil Sciences. 


II. REVIEW OP LITERATURE 


Altlioiigh the present paper deals wdth the Baltic amber scale insects, imbli- 
cations concerning fossils of other origin arc also included to the review to form 
a more broad basis for the studies. 

Koch and Berkndt (1815: 873, 1845a: 50) mentioned Acreagrh (uninom- 
inal, nom. niid.) from the Baltic amber, which has then bet n described and 
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illu.stratod in the monograph by Berendt (1854: 123) as A, a^enata Kocii et 
Berendt among “A])tera, Poduride”. “M”. (presumably Menge, footnote in 
the above paper, ]>. 123) identified A. crenaia with a coecid — adult female of 
^^Monophlebus^^ — and mentioned on existence of 10 specimens in his collection. 

(Jermar and Berendt (1850: 2-4) described and illustrated among the 
‘‘Cocc/z/a” Monophlebus pinuatus, 21, trivenosus and 21. irregularis^ all alate 
specimens. It is somewhat surprising to note that Koch and Berendt did not 
recognize these sj>ecimens as males, but as coccids which may be males or fema¬ 
les as well. AVe read in the description of 21. trivenosus: “Die Fuhler haben 
nicht ganz die Lange des Korpers und sind langbehaart; sie erscheinen zehnglie- 
drig, aber das dritte, vierte, fiinfte und sechste Glu^d sind dreiknotig, das sie- 
bente, achte und neunte zweiknotig, so dass die Fiihler als zwanziggliedrig 
angenomen werden konnen, nur dass mehrere Glieder miteinander vanvachsen, 
und es ware moglich, dass man Individuen mit weniger verwachsenen Glie- 
dern fiinde, oder dies beim Mannchen statt fiinde”. 

Menge (1856:17-18) collected 24 amber fossils supposed to be scale insects 
and described Coccus avitus (cJ), Coccus termitinus (cJ), Ochyrocoris elecirina (?, 
suggests relation to Orthezia) and Aleurodes aculeatus as new sizecies, and Pol ye- 
Iona (uninominal) as a new' genus; he further mentioned Coccus sp. (supposed 
female), Dorthezia (?), 2Ionophlebus pinnatus Germar et Berendt (2 (J), 21. 
irregularis Germar et Berendt (<5) and Acrcagris Kocii et Berendt (10 apte¬ 
rous sizecimens), and rejzeated his ojzinion that the latter may be females of 
2lonop1ilebus'‘\ 

Menge’s record contains the most abundant information of amber coccids 
up to now, unfortunately without any drawings. 

SCUDDER (1890: 241-242) described 2Ionophlebus simplex (cJ) from Oligo- 
cene freshwater clay (Florissant, Colorado) and mentioned 9 already known 
fossil scale insects in 0 genera. 

Cockerell commented the status of Ochyrocoris (1890), Polyclona (1900) 
and 2lonophlebus trivenosus (1909a). 

1*ampaloni (1902: 253) mejitioned a Miocene fossil (Melilli, Sicily) Avhich 
lie suggested to be a species related to Aspidiotus. 

Zeuner (1938: 141) described 23 specimens on a Lauraceae leaf (Tertiary 
Mainzer llydrobienkalk). The insects are supposed to be various development 
stages of a species similar to larva of Parlatoria zizyphi. 

Ferris (1911) rediscovered the amlier scale insects for the coccidologists, 
redescribed male 2fonophlebns pinnatus and female Acreagris crenaia and sug¬ 
gested the inclusion of both in one species within the recent genus 2Iatsucoccus 
(defailied discussion on following pages). 

BECKr:R-iIiGDLSOVA (1959) described 2Ie8ococcus asiatica from TJiiper 
Triassic deposit from Kirgizia. Coccidologists (Beardsley 1969) hesitate whether 
this w’ingless specimen, in iioor condition (antennae and mouth jiarts not pre¬ 
served), has correctly been assigned to the scale insects. 
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Larsson (1962,1965, 3978) informed of the existence of amber scale insects 
in the Copenhagen Collection and discussed the Baltic amber fauna, hoAvever 
without description of species. 

Morrison and Morrison (1966) listed AereagriSj Ochyrocoris and Mesoco- 
ccuH among the genera of scale insects and briefly discussed their status. 

Bearsley (1968) mentioned Acrengris nenata Kocii et Berendt (sensu 
Ferris 1941) in connection with the description of male Matsucoccus bisetosus 
Morrison, a recent species, and discussion on the phylogenic position of Matsu- 
coccus. Later (1969) he established a new genus and species — Elecirococcus 
canadensis — for a fossil male from Canada amber (Cedar Lake, Manitoba) 
which is su])posed to be of the Upper Cretaceous age. 

Miller and Kosztarar (1979) recapitulated briefly the information on 
fossil scale insects and presented the opinion of Evans (1963) and Szelijgie- 
wicz (1971) on Thelardoella thekardoensis (Lower Permian) and Pennaphidaspis 
sojanensis (Upper Permian) supposed to be the oldest known scale insects, 
but without mention of the Baltic amber inclusions. 

The sparse data on the fossil scale insects have further been mentioned 
and repeated in textbooks of entomology and paleontology, and in connection 
with discussion on iihylogeny of Coccinca, however Avithout any new contribution. 


III. MATERIAL AND METHODS 

The Baltic amber scale insect collections 

The oldest (half of the ninetheenth century) collections of the Baltic amber 
scale insect inclusions Avere those of Berendt (Koenigsberg, Kaliningiad) 
and Menge (Gdansk). The former contained at least 17 pieces, but only 5 haA^e 
been mentioned in the original papers; 12 pieces are noAv preserwd in the mus<*a 
of Berlin and Stuttgart; howcA^er, type specimens are not among them. Menge’s 
collection consisted of 24 ])ieces (Menge 3856); it is unknown Avhere (if) this 
material may exist. 

The Staatliches Museum fiir Naturkunde, Stuttgart, loc. LudAvigsburg 
contains 11 inclusions, all from the Koenigsberg Collection. Six pieces arc pol¬ 
ished to thin ])lates and emliedded in Canada balsam. The remaining ones are 
excellently j>olished but unmounted (Tab. I). 

The Institut filr Paliiontologie und Museum at the Humboldt University, 
Berlin, preserves 9 scale insect inclusions: 1 of Berendt, 1 of Simon and 7 of 
Kdenoav collections. All are very well polished and, except the piece of Berendt, 
embedded in Canada balsam. 

In the British Museum, Natural History, London, only one large piece 
mounted in Canada balsam is iireseiA’^ed. According to the label, it has bc^en col¬ 
lected on Samland. 
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Table I. Baltic amber scale insect inclusions available for the present study 


Family — stage 



Depository 

1 

S 

6 

1 9 

6 

1 


6 

1 

9 

e 

1 9 

(J 

1 9 


1 9 (J 

1 9 

6 

total 

ZMC-MMC 


15 

39“ 


1 

1 


2 

lOd 


2< 

4 

1« 

6 

1 

1 

1 

2 

85 

PM HU 

2 


2 





1 



1 

1 

1 


1 




9 

SMNS 


2 

4 


1 

1 

2 


(5)b 

1 









11 

PIM 




1 




3 

4c 



1 







9 

BMNII 




1 















1 

MZW 









1 


1 








2 

total 

2 

17 

45 

2 

2 

2 

2 

6 

15 

1 

4 

G 

2 

5 

2 

1 

1 

2 

117 


“three spccimcs apterous, ^these first stage larvae are embedded together with a female, « amber pieces have been con¬ 
sidered, in some of them several larvae are present, one piece contains 13 larvae, « apterous, ^ one specimen apterous 
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III the Paloontolojfical Institutt* of the Academy of Sciences, Moscow’, 1> 
amber inclusions are preserved. The pieces, except one, were unpolished when 
received for study, and 3 specimens (adult males) were greatly damaged because, 
the jiieces had been broken across the inclusions. 

Two polished pieces have been found in tho Museum of Earth (Muzeum 
Ziomi), \>'arsaw. 

The largest material (85 polished pieces) for the present study has been 
provided by tlie Copenhagen Amber Collection, arranged at the Zoological 
Museum, Copenhagen, which also preserves amber inclusions owned by the 
Mineral Museum. This young collection, founded in the fifties, has grown very 
rapidly. In 1962 Larsson mentioned 190 pieces with Homoptera inclusions; 
in 1965 the collection contained 212 homoi>teran pieces including 42 of scale 
insects, and in 1978 Larsson recorded 439 Homopta'a, among them 111 Coednea. 
For further information concerning this collection see Heie (1967) and Larsson 
(1978). 

Twenty one Baltic amber i)ieces of scale insect inclusions arc preserved 
in the Museum of Comparative Zoology at tho Han'ard University. This col¬ 
lection has not been included to the present study. 


Scale insect inclusions 

The scale insect inclusions originated in the same way as those of other 
arthropods and underwent the same preservation and damage processes during 
embcd<ling and petrification, but there seem to be some particular, or more often 
occurring, features and phenomena affecting amber fossils of this insect group. 

The small weight and relatmdy large surface of winged males cause 
that they do not sink at once in the resin, but remain on the surface, with part 
of the body (usually the dorsal one) exposed to tho air. Owing to the movement 
of the insect or some other reasons the surface of the resin hardens into numerous 
subcircular ripples and is further polluted with .some substances of the insect 
and foreign particles until a new layer of resin entirely covers the specimen. 
The great majority of winged males arc preserved in this condition and body 
parts situated directly within the ripples and lines arc practically unavailable 
for examination. 

Concerning the relation between body and resin, three conditions are po-ssi- 
ble. The resin may adhere immediately to the cuticle without entering the insect 
body (this condition offers the best results of study), or may bo isolated by a thin 
Layer of air; the body surface glitters then silveri.sh, and tho setae, enclosed within 
air-sheaths are distinct and look much thicker than they are in fact. Sometimes 
the air layer is thick and surroimds the appendages together with the setae 
in one strong sheath, making tho examination of details impossible. Karely tho 
resin imiiregnates tho body and then respective parts (particularly wings and 
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setae) become more or less hyaline. This may bring to light some further details, 
but may also obscui^e many cuticular structur(‘s. Similar effects may s<‘condarily 
occur VihQU paraffin or other oil i>enetrates the insect body through fissures 
within the amber (see further remarks in “Methods”). 

The body is mostly significantly shrivelled and constricted, thus deformed 
in the resin. On the other hand, specimens not shrivelled are to a lesser or greater 
degre<‘ surrounded with milky (containing minute l)ubbles) resin. Sometimes 
the specimens seem to be swollen or filled with air, presumably for putrefaction 
jirocesses which occurred before ])etrification. 

As a rule, each of tlie amber pieces contains only one scale insect specimen, 
sometimes accompanied by other insects or mites. However, occasionally more 
specimens may be embedded within the same piece. Mostly they are first stage 
larvae (up to 13 specimens observed) which might have fallen to the resin with 
the ovisac. In one instance adult female with first stage larvae has been found, 
and in another one four females with one male. Such inclusions are of great 
taxonomic value. 


^Material studied 

A total of 64 inclusions classified as Mat8t(C4)ccidae have been selected from 
117 available aml>er ]>ieces; 54 belong to the CoiKmhagen Collection, 4 to the 
Humboldt University, Berlin, and 6 to the Staatliches Museum fiir ^^atur- 
kunde, Stuttgart (Tab. I). All the amber pieces were well iK)li8hed and did not 
require any further treatment, except that some were removed from the Canada 
balsam in which they had been embedded (pieces from Berlin and Stuttgart), 
when i)hotographed and examined. 

Some of the materials, when received for study, were not labelled (c*. g. 
from the collection of Jloscow) on some others the date when arrived in the 
collection, the finding locality and name of the collector are given (Copenhagen 
Collection); some inclusions have several numbers and marks of A'arious origin. 
For this reason it seemed reasonable to give each of the examined pieces its 
own number preceded by the abbreviation “Cocc” (Cocemea) inde])endent of to 
which collection it belongs, and mark the spi*cimens originally closed within 
the same piece (even when later separated) with “a”, “b”, “c” etc. This juoce- 
dure will made it possible to find easily the material again. Furthermore, it is 
hoped that this way, if consequently followed, a basis will be formed for a world 
catalogue of fossil scale insects. With the above number, followed then by the 
abbreviation of the dei)ository and other collection and catalogue data starts 
the description of each inclusion. Similar method has been adopted to the amber 
aphids of the Copenhagen Collection (Heie 1967) with the difference that not 
amber pieces, but specimens have been numbered separately, and that, in 
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case of the scale insects, the pieces were numbered incidentally, or according 
to dates (CoiKUihagen Collection) iiTesjK^ctive of to which species they liave 
then been assigned. 


Methods 

The inclusions have becui examined with an ordinary Zeiss microscope 
at magnification (>0 x to 300 x. Changeable transparent and direct lights have 
becm a])plied, mostly both simultaneously. Sometimes the pieces have been 
lowen*d in mineral oil or covered with oil and coverglass to get a plane surface. 
The examination of amber ])ieces lowered in liquid paraffin or equivalent sub¬ 
stances is a practice adopted by many students (ap])lied to aphid inclusions 
by llEiE 1907). The suitable refraction of the oils makes the examination of 
pieces with curved or rough surfaces much more succesful. However, in one 
or two instances the oil penetrated through fissures the amber piece and inqueg- 
nated the inclusion, and eventually some cuticular structures dissapeared irrev¬ 
ocably. Thus students are warned of this method in some cases. 

Measurements have been made with occular-niicrometer and stated in [xm. 
Since the scale insects shrivel significantly in the resin, measurements of the 
body refer to given inclusions and not to living specimens; usually they have 
been omitted for giving no reliable information. It has been tried to j)lace the 
measured appendages, or their parts in a position paralled to the microscoi)ic 
table; oblique objects have not been measured. But the dimensions of semi- 
parallel details are also affected with a fault, e.g. the same wing measured from 
dorsum and venter appe^ared to have different dimensions. It hai)pens for the 
amber itself acts as a lens. Thus the error of the measurements must be evaluated 
as about 10%, and sometimes perhaps more. 

For alniost all drawings a prism occular has been em])loyed. The few free¬ 
hand drawings are indicated in the explanations of figures. Specimens, or the 
same details of various specimens, although assigned to the same species, have 
been drawn because all they form a basis for an imagination of the living insects. 
It has not l>een tried to draw’ reconstructions because the specimens seemed 
to be much deformed and particularly, because the species as understood in 
the present study, are artificial units. 

Bespective figures arc all drawn in the same scale, exccid that females 
of MaisucoccuH larss&nij being much smaller than other species, have been draw n 
in a somewhat larger scale. Body parts obscured by milky resin are marked 
with si)arse dots; dense dots indicate sclerotized parts of cuticle (technique 
adopted in scale insects) or simply the convexity of various body parts. 

The terminology, abbreviations (see list below ) as well as descrijdion scheme 
of adult male is greatly adopted from Beardsley (1968). 
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Tabic II. Structures and features accessible 

Head numerals 


Structures and features 

Matsucoccus larssoni 

Matsucoeem 


15a 

37 

50 

60 

67 

70 

71 

100 

4 

13 

18 

19 

28 

29 

32 

33 

36 

Head - 

at least from one side 

+ 




4- 

4- 


4- 

4- 









Antenna — at least 
length of flagellar segments 

“T 

+ 

4- 

4- 

4- 

4~ 

-j- 

4* 

4- 

4- 

4- 

4 * 

4 ' 

4 - 

4- 

4- 

-1- 

Setae on pedicel 








4- 










Setae on Ist flagellar 
segment 

+ 


4- 

•f 

+ 

4- 


1 

4- 

4- 




4- 

4- 


4- 

Mesotliorax from dorsum 







+ 






4- 



4- 


venter 


















side 






4- 


4- 1 


4- 








Wing — at least length 

-f 

+ 

4- 

4- 

4- 

4- 

4- 

-r 


4- 

4- 

4 - 

4- 

+ 

4- 

4- 

4- 

sensilla and/or sclerites 















4- 



Hamulolialtere — setae 

-f 

-f 


+ 


4- 


4- 


4- 

4- 

4- 

4- 


4- 

4- 

4- 

Legs — at least one tibia 

+ 

4- 

■r 

+ 

4- 

4- 

4- 

4- 

4- 

4- 


-r 

4- 


4- 

4- 

4- 

Anterior and posterior 
tibia and femur 

4~ 

-i- 



+ 

4- 


4- 










Abdomen — at least 
seminatural shape 

Penial sheath from dorsum 

4- 

4- 




4- 


4- 





4- 



4- 

4- 

venter 

-f 












4“ 





side 






4- 


4- 








4- 


Length of wing, antenna 
and tibia 

..L 

4- 

.1- 

-I. 

4* 

4* 


ji. 


4- 





4- 

4- 

4- 

As above and number of 
hamuli 

+ 

4 - 




+ 


4- 

1 

1 

4- 


4- 

4- 


4- 

4- 

4“ 


The information on included siieeies is displaced in the following order: 

— the basic, mainly quantitative information, obtained from all or numerous 
specimens is presented in Tables III and IV; 

— brief descriptions and diagnoses of genus and si>ocics based on characteris¬ 
tics which have been stated in at least some of the examined specimens are 
given in Chapter VII. Features occurring in recent species, and certainly in the 
fossil ones, but not found in any of the studied inclusions, have been omitted 
from these descriptions; 

— comprehensive description and discussion of taxonomic characteristics 
of the group are presented in Chapter VI. 
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Matsticoccus pinnalus ^Llarssoni 


Table IV. Quantitative characters of female (dimensions in jjLin) 
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ABBREVIATIONS IN TABLES AND FIGURES 


a 
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auus 

per 

— 

precoxal ridge 

ah 

— 

antennal bristles 

2)dc 

— 

pedicel 

aed 

— 

acdcagus 

plr 

- 

pleural ridge 


— 

anal fold 

i>». 

— 

mesopostnotum 

as 

— 

abdomial segment 

pock 

— 

pocket 

asc 

— 

auxiliary wing seleritc 

pra 

— 

prealare 

ast 

— 

abdominal stornite 

jires 

— 

prescutum 

at 

— 

abdominal tergite 

ps 

— 

penial sheath 

ax 

— 

axillary wing sclerite 

pi 

— 

prothorax 

ba 

— 

basalarc 

pwp 

- 

pleural wing process 

ccx 

— 

costal complex 

r 

— 

radius 

ce 
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compound eye 

sep 
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scape 

C9 

— 

capitate setae 

set 

— 

subcostal thickening 

cv 
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cervical sclerite 

8CU 

— 

scutum 

exa 

— 

coxa 

scut 

— 

scutellum 

dnvs 

— 

dorsomedial sclerite 

ser 

— 

subepisternal ridge 

eps 

— 

epistornum 

sens 

— 

sensilla 

/c 

— 

trochanter + femur 

8h± 

— 

stellate hairs, present or absent 

hh 

— 

hamulohaltere 

spb 

— 

sperm bundle 

1 

— 

length 

stap^ 

— 

inesosternal apophysis 

la 

— 

labium 

stap^ 

— 

inetasternal apophysis 

m 

— 

media vein 

stilt 

— 

mesosternum 

filer 

— 

midcranial ridge 

stilt 

— 

metasternum 

mefii 

— 

membranous derm 

t 

— 

togula 

mo 

— 

mouth opening 

tai.2 

— 

tarsal joints 

mr 

— 

marginal ridge 

tdc 

— 

tubular duct cluster 

mi 

— 

metathorax 

a 

— 

tibia 

00 

— 

ocellus 

VfilS 

— 

ventromedial sclerite 

ocs 

— 

ocular sclerite 

vp 

— 

ventral plate 

ols 

— 

ommatidium-like structure 

w 

— 

width 

pa 

- 

postalare 

wf 

- 

wax filaments 


IV. THE STATUS OF ACRBAGRISOBBJV.ITA AND MONOPKLEBVSIBBEQVLAEIS 

Acreagris crenata Koch et Berendt and Monophlebus irregularis Germab 
ct Berendt have been affiliated vrith the Matsucoceidae. According to the present 
investigations this opinion is not quite justified, thus it is necessary to discuss 
the question once again. 

Acreagris Koch et Berendt in Berendt 1854 (first bionominal presenta¬ 
tion and description of species) has been established as a monotypic genus 
among the “Aptcra” within the family Poduridae. However, in the paper there 
is a footnote signed by “M”. (supposedly Menge): 

“Meine Sammlung enthalt... von Acreagris 10 Exemplare...; nur w'ill ich 
mir noch zu bemerken erlaubcn, dass ich Acreagris fur nichts anderes als das 
Monophlebus Weibchen halte”. Menge’s "■Monophlebus'^ refers here to male 
amber coccids described by Germar and Berendt two years later (1856), 
but which were known to him. 
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Menge repeated this opinion in liis own paper on the Baltic amber fossils 
which was published simultaneously with the monojrraphy by Ger>laji and 
Berendt (1856). lie says: 

“Mit diesen thiere... (Oehyrocoris)... stehen in naher verwandsehaft die 
gattung dorthesia... und monophlebus, dessen weibelien Koch unter dem namen 
acreagris als besondero apteren gattung beschrieben hat”. 

Ferris (1941) redescribed briefly the forgotten scale insects, on the basis 
of amber pieces preserved at the Harvard University, illustrated some morpho¬ 
logical details and presented the following suggestions: 

1. Acreagris cir/nata ? Kocii et Berendt 1854 is a senior synonym of 
Monophlebus pinnaius S Germar et Berendt 1856, 

2. Monophlebus irregularis (J Germar et Berendt 1856 is a junior synonym 
of Monophlebus pinnaius ^ Germar et Beredt 1856 (page priority), 

3. Acreagris Kocu et Berendt 1854, is a senior synonym of Maisxicoccus 
Cockerell 1909, 

4. Monophlebus trivenosus cJ Germar et Berendt 1856 is not a member 
of Margarodidae^ but rather belongs to Fseudococcidae. 

Eventually, Ferris formally proposed only the first conclusion which 
continues the idea by Menge, and has also been accepted by other coccidolo- 
gists (Beardsley 1968, Morrison and Morrison 1966). 

Ferris rejected the suggestion no 2 “because of absence of autentic speci¬ 
mens”, and not for “four or five species... may be found upon the same pine”, 
as he w rote on the same page. Conclusion no 3 has been rejected because Matsu- 
coccus is now a well-known genus...” and “the name should, if at all possible, be 
preserv(‘(l”, and because “... there are still \*arious features of Acreagris a'enata 
which arc not known”. 

Ibnvever, tliere is also no reliable basis for conclusion no 1. In fact, the 
general appearance of Kocii’s drawing may certainly fit for specimens examined 
by Ferris and identified with Maisucoccus-j this is also my personal impression. 
Further, the fact that tlie definite majority of known fossil females are similar to 
Aa'eagris crenata may justify Ferris’ opinion, but the original description 
mentions no one matsucoccid feature, neither they can be found on the drawing. 
Prepupa and adult female have a two-joined tarsus and are devoid of mouth- 
l)arts, while the tarsus in Acreagris crenata (figun*) is one-joined, and the absence 
of mouth-parts is not mentioned in the descri]>tion. 

As mentioned above, Ferris followed the o])inion of Menge that Acrea¬ 
gris crenata is a female of Monophlebus^^ (Matsucoccus according to Ferris), 
but Menge (1856) says: 

‘'Von monophlebus pinnatus Germ, liat meine sammlung zwei gefliiglte 
thiere, von m. irregularis 1 st; auserdem... 16 ungefliigelte weibchen, deren 
zugehorigheit schw er anzugeben ist. An zw ei exemplaren der letzteren {acreagris 
Kocu) is der saugriissel deutlich, und daher nidi zu bezweifeln, das sie hier 
ihre riehtige stcdlung haben. In einem stuck befinden sich drei exemplare, ein 
bew^eis ihres gcseltigen lebens”. 
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It is clear from this citato that Menge’s problem was not the question 
whetinu* the wingless females were Acreagrinj but whether these insects, described 
two years earlier in the ‘‘Aptera” may correctly be i)laced within the scah^ 
insects. Menge believed that tliey all had beak-like mouthparts, although not 
always visible in the fossil specimens. Furthermore, he treated them (females), 
at least the specimens ])rovided with mouthparts, as belonging to the ‘Ss])ecies” 
in question (i. e. Acieagris crenata). “Species” is taken within quotation-mark 
because Menge distinguishes quite well species within Monophlebns^'^ (each of 
the three mentioned species is a member of a different family according to the 
present investigations), and on the other hand considers A^creagrin crenala as 
females of Monophlebns without indicating any species. 

Among fossils examined during the present course there were specimens 
externally quite similar to AcreagriSj but provided with mouthi)arts and with 
a one-joined tarsus, thus definitely not related with Alatsncoccus, Therefore, 
it seems to be reasonable to consider Avreagris crenata as nomen dubium until 
the tyi)e s]>ecimen will Ik‘ recovered, and refer Monophhbus pniuainSj as well as 
specimens (?and (J) described by Fekris (1941) to tlie recent genus Matmcoccus. 

It is evident from this discussion that Menge did not recognize within 
the larviform females members of different species or groups, thus his oi)inion 
that Acreagris are females of Monophlebus is devoid of any value. 

As mentioned above, Ferris considered Monophlebns pinnatns as a male 
of Aertagris crenata^ while J/. irregnlaris as a junior synonym of M. pinnains 
and all as members of the genus Maisucocens^ but refused to propose a formal 
condusion because of lack of autentic material. However, there are several 
characteristics in the original descrii)tion of J/. irregnlaris which indicate that 
this sj)(‘cies does not belong to Matsncoccus. The antennae have 18 joints “in 
<ler Mitte kugelartigaufgetrieben”, which simply means that there are supposedly 
10 joints, but the flagellar joints being distinctly binodose (scape, pedicel -} 2 X 8), 
a feature never met in Matsncoccns. The original description mentions “Anliange 
o<ler Jbiife... auf den Ecken des Aftersegments” which correspond witb the 
^‘Fleischwarzen... bei anderen lebenden Aiten”. These structures are certainly 
al)dominal lobes or “fleshy tassels”occurring in Monophlebidae, hut not in Matsn- 
cocculae. The structure of the wing with the very regular fine foldcs is unique 
in Matsncoccns j while in J/. irregnlaris these folds are irregular in the middle 
of the wing. At last, Germ>vu and Berendt emi)hasized that the structure of 
the w ing in M. irregnlaris resemlded that of M. trivenosns (considered by Ferris 
to Ik* a ])seudocoecid) and not M. phinatns, as we might expect, if Ferris’ 
eoncei>tion w^ould be right. 

The discussion may be concluded as follows: 

1. Monophlebns pinnatns ^ Germar et Berendt is a matsucoccid and will 
be <lealed with on the following pages, 

2. Monophlebns trivenosns ^ Germar et Berendt may be a pseudococcid as 
suggested by Ferris (and earlier by Cockerell 1909a) while M. irregnlaris 
(J Germar et Berendt a monophlebid, 
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3. Acreagris crenaia $ Kocii ot Berendt may be a matsucoccid, but none of 
the listed eharaeters nor the figuie indicate that it actually belongs to this 
group; thus it is not included in the present paper. 

V. HOST AND LIFE HISTORY OF THE FOSSIL MATSUCOCCVS 

Th<‘ present day Maisueoecus lives exclusively on Pinus and most s}>< cies 
feed on trunk and larger branches. The first stage crawlers wander about under 
the bark scales; here they grow and moult into the second apo<lous stage. From 
the female second stage, called preadult or intermediate female, emerge mature, 
mobile, but unfeeding specimens, while the male second larva moults into the 
third stage (prepupa) whicli is also mobile and resembles morphologically the 
adult female. The jmpa (male forth stage) and adult male (fift stage) correspond 
with those of other scale insects. After mating (some species are considered 
to be parthenogenetic) females lay eggs wnthin loose ovisacs. The dates of 
hatching, ovii>osition, duration of diapause and other phonological data vary 
from species to species, even when occupying the same area or the same tree. 
There may also be one or more generation per year. 

Although serious investigations have been carried out on the life history 
and ecology of Alatsucoccus for damages which it causes to the forests, there 
are many obscure ])oints of tlie development, reproduction and behaviour of 
this eoccid, and the records contain contradictory and misleading information. 

From the point of view of the j)resent investigations it is imjairtant to 
note that Mafsucoccus is confined to the genus Pimis. Botanists believi* that 
the Baltic amiK*r originated from resin produced mainly or exclusively by a 
l)ine — Pinus (or Piniies) sucdnifera. However, various investigations on ch^uiii- 
cal and jdiysical features of amiter indicate that it could be produced by various 
trees, ])erhaps mainly angiospcrmous, but that the mother plant of tlie Baltic 
ambei* cannot be closely related with any of the recent Pinaceacj since the com¬ 
pounds and cliaracteristics of amber are quite well distinct from resin produced 
by the present day pines (Laksson 1978). 

As far as the scale insects are concerned, the ju'csent findings do not concur 
with the above presented opinion, but strongly favour the view' of the orthodox 
paleobotany: about 55% of the currently known Baltic amber inclusions belong 
to Maisueuccidaej while as many as 77%, when adult females are compared; 
not considering other groups which also may infest the pines (Tab. I). 

The assumi>tion that Pinus was the actual mother tree of the Baltic amber 
is further sui)ported by the larva — female — male proportion. Among the 
examined material there were 2 first stage larvae, 17 adult females and 15 males 
of Matsucoccidaej while 29 pieces with first or young stage larvae, 5 adult females 
and 19 males of all other groups. It means that in the niatsucoccids the first 
stage larvae (passive disperssion) and adult males (active movement) constitute 
about 73% while in the others about 90% of the inclusions. 
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Similar eon<litioiis have Been ohseivert in the Baltic amber aphids. IIeie 
( 19()7) examined ]38 specimens in 39 siKcies, but as many as 53 (about 38%) 
were representatives of Germaraphis (Iri/oides (Ger:mah et Berexdt). Tlie situa¬ 
tion in this ease is somewhat eom])lic*ated by the fact that G. dryoides is known 
only from fossils and its relationships are not quite evident, thus IIeie conclud¬ 
ed : “If dryoides is related to Fhloennjsus, Fopidus is a conceivable host; if it 
is related to Stegophylla, Qvernts is a imibable host, and if it is related t(» J/m- 
darns, Coniferae are probable hosts”. 

IFeie discusses further the i»eculiar deformations of parenchyma often 
occurring in amber. According to sonie authors Germaraphis should be respon¬ 
sible for their origin, but IIeie does nut concur with this assumption: “The 
tissue in question rarely occurs in the early s])ringW’Ood, more frequently between 
the spring and the siimmer-wTjod or in the summer-woed. Xeitlier Coxw’EXTZ 
nor others have found dryoides or other aphids on such branches, however, 
and no jiroof of tlie connection suggested is available”. But these deformations 
fit very well witli tliose caused by at least some recent species of Maisiicoccus 
which represent sericius forest pests (]\1cKexzie 1943, Siewxiak 1969, and 
others). 

The amber tree is eventually classified within the genus Phivs, as I\ sue- 
cinifera Convextz 1890, but no closer relationship of this pine to any of the now¬ 
living siiecies could be found. Summarizing the dendrological studies of Sciiu- 
BEiiT, IjARSSON (1978) stated: “... he too was unable to find any ncent rinus 
which could reasonably bo considered a descendant of the amber tree”. 

It seems to be very likely from the above discussion that the speciation 
and radiation of Finns and Matsneocfvs have followed simultaneously and 
analogically, and that studying the taxonomy and evolution of MafsncoccuSy 
we will have the same troul)les as in the case of Finns, 

Another important question is the way and circumstances of the origin 
of the matsucoccids inclusions. All the mobile stages (adult male anel female, 
male third stage, and first stage crawlers) could have fallen into the resin like 
other active arthropods, but since living on the tree which exudates resin, ouo 
could expect that the insects should also be overflown with the resin in situ. In 
this case feeding first stage and second stage larvae as well as pu]>ae and egg-lay¬ 
ing females w ith ovisacs should occur in the amber, but this has not been stated, 
except that in one or two instances there were small bub])les m ar the female 
bodies w Inch could originate from air of the ovisac. The lack of immobile stages 
and dead females with eggs may lie explained by the supposed habitat of the 
insects (they might have lived on small twigs), or simply by the circumstanco 
that they have not been recognized as scale insects (or insects at all) during 
the preliminary selection of amber inclusions. This particularly concerns tho 
globular apodous second stage exuvia which remain in enormuos numbers 
under bark scales through years, but wliich remind rahter egg-shells of some 
athropods, or products of a jdant origin. 
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It is c*haracU*ristio of Maisucoccidae and some related * 4 rou])s that the 
integument of the adult females seems to l)e ‘Hoo large” in eomi)ari8on with 
the ])ody content, thus they are worm-like. This effect is further marked l)y 
the membraneous cuticle. In result, the females may significantly shrivel and 
contract (»ven when alive, and in the amber most of the specimens look like 
females after oviposition. On the other hand, some specimens (more often the 
males than females) might have dried out before being covered with next layers 
of resin, or had fallen to the resin being dead. However, some of them are not 
shrivelled, and in these instances the body is all in milky resin, caused surely 
by water or gas from the insect. 

The males live only a short time. Accoiding to Beardsley (1968) Matsu- 
eocciis bisetosus males died the same day when emerged from the puparia in 
laboratory conditions. When stressed, they very easily ejaculate sperm. This 
certainly occurs often, but have rarely been observed. In the amber about half 
of the specimens have been found with the sperm ejaculated into the resin. 
It seem be quite obvious that the males had fallen into the resin when looking 
for the females. 

There is a close morphological similarity between adult female and male 
third stage (])re})upa). rractically, the size of the body and ai)])endages are the 
only criteria which allow the recognition of these forms in amlier pieces, but 
there are certainly species adult females of which are as small as are large the 
male third stage of other ones. Among the examined material there were one 
alate male and four specimens which could be regarded as adult females or 
male third stage in one piece of amlx^r (later dissected into five i>ieces). These 
specimens were definitely smaller tlian others, considered to be adult females, 
thus initially they have b4‘en determined as male third stage. However, further 
studies on adult males revealed that their size may vary within lOO^o, and the 
male em])edded together with the specimens in question was actually 
one of the smallest; thus eventually they have l>een identified as adult 
females, the mon* so that it seemed reasonable to exj)ect the male associated 
with adult females rather than Avith the prepui)ae (i)upae have not been 
found). 

Another, and ])erhaps the most difficult ])rol)lem in studies on fossil coccids 
arises from the extnune sexual dimori)hism of these insects. It is not possible 
to identify the males and females as one species on the basis of the siime external 
criteria. For A-arious, mainly practical reasons, the females are easier to be 
studied, and the taxonomy of lower taxa is based exclusiA^ely on adult females. 
In the case of fossil material preserA^ed in amber the situations is quite reverse — 
males dominate among the inclusions and proAdde more information for taxo¬ 
nomic studies. Thus, the taxonomy of fossil Maisucoccus has been based on 
adult males, Avhile the females ha\’e lAcen “ascribed” to the males. It is not quite 
sure noAv aa hether this i)rocedure may be a})plied to all amber material. Another 
solution is to establish sei>arate species for males and females, or Avait for an 
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incident that male and female will he found in the same amber i)ieee which has 
actually once ha])i)ened (see above). 

Beside sexual dimor])hism, polymorphism of males may occur in some 
recent s])ecies. The differences between various forms concern mainly the wing 
apparatus, i. e., the wings (and consequently the structure of mesothorax, 
sense organs etc.) may be reduced to various degree, from full winged to a|>terous 
and larval forms; however, in some species, may be it is the rule, only one form 
is known. Among the Orthezioidea (= Margarodidae s. 1. including Orlheziidae 
and Fhevacoleachiidae) very few species are known in which the male is larvi- 
form, but in these cases it has simple eyes or ocelli only. 

Within the amber inclusions several males have been found which are 
assumed to be matsucoccids, but which are devoid of wings, while having com¬ 
pound eyes. Apterous males have not been met among the recent Malsncoccidae. 

Further difficulties in studies on fossil matsucoccids arise from the fact 
that at least some species are considered to be parthenogenetic (Boratynski, 
^952). If among the fossil material are parthenogenetic sj)ecies, then any at¬ 
tempts of combining females with males are devoid if sense. 

Information on the time (season) may be j>rovided by the coincident 
occurrence of other fossils in amber pieces with matsucoccids inclusions. Among 
them the so called stellate hairs play the most important role. These structures, 
being products of some trees, mainly the oaks, occur in enormous numbers in 
the spring, so that they may be found even in small amber pieces. Their presence 
(or absence) in given amber pieces could be then an additional argument for 
the relation of s]>ecimens, since species differ, among others, by their seasonal 
histories. However, in sj)ccies with more than one generation per year, the genera¬ 
tions may also differ morphologically. As shown recently by Ben-Dov(1981 ), 
8UCOCCHS josephi Bodexiieimek et IIarpaz females exhibited, in addition to much 
greater A'ariability than it has been expected, considerable differences between 
the spring and autumn generations. Thus, concerning the amber material, spe¬ 
cimens distinct morphologically and with stellate hairs present or absent, may 
belong to the same species. 

In the examined material stellate hairs have been found in about % of 
amber x>icces, but no correlation between the presence of hairs and morjdiolo- 
gical characters has been stated, thus eventually individuals accompanied with 
stellate hairs have been classified within all species recognized among the amber 
inclusions. 


VI. ANALYSIS OF TAXONOMIC CHARACTERISTICS 

The main puipose of the jnesent discussion is to answer the question how 
many species reiiresont the Baltic amber inclusions recognized as 3Iaisucoccidae. 
Little help can be expected from the knowdegde of the recent species because (a) 
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the characteristics and diagnoses of female are based on structures which can be 
studied on amber inclusions only to some exkmd, or not at all; (b) the over twenty 
si)ccies numbering 3Iatsucoccus is very little known — there is no key, nor 
revision covering the whole group; (c) the male is described in three or four 
species, but even the most detailed study of M, biseiosns Morrison by Beard¬ 
sley (1068) lacks information the knowdedge of which appeared important in 
the analysis of the fossil material; (d) the variability of adult males has not 
been studied in any species — the monograidis by (liiAURi (1962), Gilioinlee 
(1967) and Afifi (1968) arc based on an analysis of about 10, certainly brother, 
specimens of each species, and like in the female, numerous characters cannot 
be examined in the fossil material. 

It is evident to the cocidologists that given characters can be examined 
only in a portion of the prepared specimens; but the stud(*nt usuallj" knoAvs, 
before examination, that the sample to be studied forms one biological unit, 
and that features, although not observed in that or another individual for various 
reasons, “certainly” exist in all of them. Furthermore, it is usually possible to 
prepare further specimens to get an exact answer to a given question. Xone of 
these conditions occur in studies on ambiT material. Thus it seems reasonable 
to inform the reader Avhich features and characteristics can be examined and 
in how" many specimens (Tab. II). For instance, the length of w ings and antennal 
segments could be measured in about 85% of specimens, setae on hamulohal- 
teres in 65%, sclerites of mesothorax (at least from dorsum) could l)e examined 
only in 22%, and several structures, as setae on head, sensilla on Aving base, 
huA^e been observed only in one or two specimens; the gland cluster could not 
been sec*n exactly in any alate specimen. The more so limitc^l is the possility of 
simultaneous comparison of several characters. The length of AAdng, antenna 
and posterior tibia — characters aA ailable for examination in most specimens — 
could be measured only in 65% of specimens, and if the number of hamuli is 
added to the aboA^'c combination, then the possibility of comparison becomes 
lowered to about 48%. 

The description of adult male folloA\ s the scheme proposed in the classical 
monographs (Giiauri, Gilioaiee, ^Vi^ifi, l.c.), and the fossil specimens arc com¬ 
pared, as far as possible, Avith the recent species, i}articularly with Matsucoeem 
bisetosus, described by Beardsley (1968). With respect to the female, such com¬ 
parison is extremely reduced for reasons i>ointed out above. 

Alate male 

The specimens are yelloAvish broAvn to dark IjroAvn, depending on whether 
and how the resin has penetrated the body. Tlie plumbish blue colour occurring 
in some specimens originated su})posedly from i>irytes, and the black or sih^er 
appearance depends on the air which surrounds various body parts, particu¬ 
larly the setae. 
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The si^ecimens arc 970-1650 fxni lon^, 300-400 [xm wide, but tliese nuiubers 
are apparently smaller than dimensions of living individuals because of signifi¬ 
cant shrinking of body in resin, with which not only weak, but also the hard 
parts, as head capsule and mesothorax are affected. 

The head is transversely subtriangular, definitely shorter than broad (280- 
400 fjLiii wide), witli antennae inserted deep between eyes; flattened dorso- 
ventrally — the eyes are larger than height of head. The dorsomedial sclerite 
is diamond-shaped, Avith lateral corners extending nearly to margin of compound 
eyes. Postoccipital ridge and scleritcs have not been detected. The ventrome¬ 
dial sclerite is triangular, with apparent preoral ridge. The mouth opening has 
been noted on one specimen. Other structures of this liead region are poorly 
preserved. Roth dorsomedial and ventromedial scleritcs (i)lates)are bisected by 
a Avell defined, longitudinal midcranial ridge. The ocular sekrites are surrounded 
with a distinct ridge; anteriorly entirely occu])ied by compound eyes, posteriorly 
developed in the form of conical projections with simple eyes at apices. Generally, 
the aboA^e description fits with the structure of head in recent species, except 
that th(‘ dianieter of eyes is definitely greater than the height of capsule in the 
fossil specimens. 

Taa’o minute setae have been found on dorsal face of head in Mnisifcoccns 
bisefosifs (Beaudsley 1968) and M. maisumurae (Morrison 1928), Avliile 6 
setae on ventral face of the former. In the fossil material the setae are difficult 
to study, but in the fcAv cases when they could be seen, they AAcre quite large 
(about 35 [xm in comi)arison with 6-13 (xm given by Beardsley) and numerous 
(oATr 10, sometimes e\'‘en 40-50 seemed to be present). 

The compound eyes are very large (120-190 |xm diameter), hemisidierical, 
definitely circular in lateral vicAv (broadly o\'al in M. bisetosus), composed of 
about 100 ommatidia. In one specimen there is a spherical tubercle on one side 
of the dorsomedial plate (Fig. 11: A-5) which makes an impression of an ommati- 
diuin, but may be also an artefact. 

The antennae are filiform (900-1900 |xm long), 10-segmented; in fcAv instan¬ 
ces 7-9 joints, and in one 11 ones haA^e been counted. In all cases only one anten¬ 
na was affected AA*ith such abnormalities. The scape is cylindrical, shorter than 
broad;it seems to be cover* d Avith numerous setae. The i)edicel is broadly ovoid, 
with one long seta (about as long as the segment), f(‘Av shorter setae and num(*rous 
minute setae. Above characteristics do not correspond with those described 
in Ji. bisetosusj neither they can be exactly studied in any of the fossil specimens. 
The flagellar segments are cylindrical or A^ery slightly clu1)shaped, except for 
the first segment which is usually definitely expanded at apex. The apical seg¬ 
ment is always the shortest, constituing about % or % of the longest segments; 
then folloAV's the subapical segment. In the majority of specimens the first flagel¬ 
lar .segment is the largest one, rarely it is equal, or slightly shorter than the 
second segment. However, there is no correlation between relative lengths of 
first and second segments and the entire length of antenna or other characteris- 
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ties. T1 k‘ width len^jth ratio of flajrellar segments varies si^rnificantly from sp<‘c- 
iinen to .s])ccimon ])iit is not correlated with length of segments (Fig. 5; C). It 
seems he likely tliat the shape of flagellar segments is greatly affected with 
artefacts during embedding in resin. The same can be said on antennal sensilla 
which sometimes are exeelently visible, sometimes hardly recognizable. 

Beardsley (1008) recognized ‘^slender setae”, setae ‘Svith slightly expand¬ 
ed spatiilate apices” and “thicker digitiform setae” on flagellum, of which 
the two latter occur only on apical segment. In males of other scale insects 
a greater diversity of sensilla has been stated (0}IAVRI 1002, Giliomek 1007, 
Afjlfi 1008). In the fossil Matsucoccus hasieonic or coeloconic sensilla could 
not be deti’cted; it was also not possible to distinguish between “fleshy” and 
“hair-like” setae, but the “digitiform setae” (antennal bristles) and ‘‘ca]>itate 
setae” are quite distinct. The former occur on 4 terminal segments (not on one. 
as given by Beardlsey). On apical segment the setae, 2 in number, are strongly 
bent to each other, forming together a closed circle; on 3 ])roximal segments the 
setae are straight and long (about half the length of segment), usually (always ?) 
2 in number. The number, shape and size of these setae may possibly be important 
in recognizing species, but should first be studied and applied to recent material. 
The cajutate setae may occur on all flagellar segments (on apical one only, ac- 
cordings to Beardsley) and are inserted on the very apices of segments. On 
apical segment the setae, 4-5 in number, are definitely shorter than on the inter¬ 
mediate segments; on these segments the capitate setae are straight, longer 
than ordinary setae, but shorter than antennal bristles; their number increases 
from 1 or 2 on first to 4 on seventh flagellar segment, but sometimes they may 
be absent on ])roximal segments. Besi<ie the above types 2—1 short and straight 
setae have been found on all flagellar segments, except i)erhaps the frist one. 
They may be homologous with the l»asiconic sensilla, but their proj)er nature 
must be studied on recent material. The length of the “oridinary s( tae” varies 
between the width and double width of flagellar segments. About 10-30 setae 
may occur on each segment, but they are difficult to count. On first antennal seg¬ 
ment they are usually si)arse, from about 8 to 23 (none in the apterous specimens). 
In a¥. bisetosits (Beardsley 1968) and M. maisumnrae (IMorrison 1928) only 
2 and 3 setae, respectively, have been drawn on this segment. hether these 
differences have any taxonomic value must be examined on larger maUu’ial. 

The complicated structure of thorax is very difficult to study on fossil 
material because of deformations and difficulties in distinguishing between 
ridges, scletrites and membranes recognized on the basis of stained preparations. 
The brief description below should only sui)port this oi>inion that the material 
at hand is actually Maisncoccus. 

The membranous prothorax is in all s])ecimens completely shrievelled and 
constricted, so that the anterior legs seem to be inserted at the ventral face of 
head. In some si)eciniens the strong cervical sclerite has been noted and in several 
others the tergite which looked rather like a solide, transversely subrectangu- 
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lar plato, dnnvii by Beakdsley (1. e.) in tlie form of paired lon^citudinal 

])atehes (poskn-pU^s). This plate is covered with numerous (over 20) minute 
setae with sli^^litly knobbed apices. There is no mention of this feature in tlie 
paper by Beardsley. 

The mesothorax is extremely strongly coni])res.sed from sides, distinctly 
dee]>er than wide, Avith convex dorsal and A^eiitral selerik‘s, as shown in all 
Matsucocem The prescutum is oval, longer than wide; scutellum of similar 

shape, is smaller than prescutum; the broad prealares join prescutum and 
mesex3isterna. The mesopostnotum is not clearly Adsible in any specimen, except 
for its anterolateral portions (postalares) Adewed from side. All sclerites of the 
l^leural region, Avith the characteristic, nearly circular, episternum are similar 
to those described in recent Maisucoccus (see Beardsley 19G8 and Figs, in 
the present paper). The mesosternuni is large, strongly coiiatx and sclerotized, 
well defined by the marginal and inecoxal ridges. In one specimen the strenal 
apophysis may well be seen (Fig. 0; A-85). 

The metathorax is largely membranous thus shricA'elled and deformed in 
the amber. Like on i)ronotum, there is a large groui) of minute setae with knob¬ 
bed apices on metanotum. The setae seem to be much more abundant than drawn 
in J/. hiseiosus. 

The legs are comparatively well preseiwed in the amber, although difficult 
to be measured oAving to oblique position of giATn parts. All segments arc coA^ered 
Avith characteristic reticulation. The anterior coxae are definitely longer than 
the remaining ones, and all Avith two groups of minute setae at basal ridge 
(resembling sui)posedly the “hair i)lates” of other insects) and numerous longer 
setae on all surface, except ventral one (onlj'^ 2 setae haA'c been draAvn on coxa in 
M. biseiosmj Beardsley, 1. c.). The trochanter is constricted medially, with 2 
groups of minute setae (3-4 setae in each) which sui)posedly represent also hair 
plates; the ])roximal i)art is ])rovided with 3-4 setae, while the npical one Avith 
a long seta (and several small ones?). In the recent species only 1 or 2 setae 
liaA'C been stated on trochanter. Cami^aniform sensilla liaA'c not been found in 
the fossil material. According to Morrison (1928) G sensilla are jiresent on 
trochanter in M. matsuniurae. 

The femur is always shorter than tibia, Avith numerous, thin and small 
needle-like setae; near apex setae are somcAvliat longer. The tibia is slender, 
almost parallclsided, AN'ith straight, spine-like setae on A'entral face and somewhat 
Aveaker setae on dorsal one. In comparison with other segments, the setae on 
tibia are inserted definitely more perj>edicular to the segment surface. The ante¬ 
rior tibia is usually longer than the remaining ones, rarely this joint is subequal 
in all legs, and only in 3 cases the posterior tibia was the longest. IIowcA'cr, no 
correlation could be found betAveen the size relation of anterior and posterior 
tibia and other characters, e.g., the size of legs. The tarsus is relatiA'^ely short, 
one-segmented, with a double roAv of 8-10 setae on ventral margin, and 1 seta 
on dorsal side. The ventral setae are long, Aveak and curATd in comparison Avith 
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tlio small dorsal seta. In addition there arc 2 minute, needle-like setae at apex 
of tarsus dorsally, and another 2 ventrally; the former may represent tarsal 
digritules. The claw is slender, slightly bent (conditions opposite to those in M. 
matsumnrae and M. biseiosus), with strong digitules the tips of which exceeding 
the ai)ex of claw. 

The wings are structures the best preser\-ed in amber, 1130-2600 (xm long, 
470-1130 [xm wide. Among the margarodids (s. 1) the wing in MatsMcocciis, 
and perhaps Sieingeliaj are narrow, width: length ratio being 1 : 2.1-1 : 2.8. 
Ko correlation between this feature and the size of the wing has been stated. All 
the wing disc is folded in parallel ripples which radiate from the median vein 
at the angle of about 60® near the centre of disc. These ripples give the wing in 
Maisucoeem a characteristic pinnate nature. The number of folds per unit of 
wing surface is almost constant (about 5.6 on each lOO [xm in the center of 
disc) independent of the wing size. Although the actual veins cannot be seen 
on the fossil material, they seem be identical with those described and illustrat¬ 
ed by Beardsley (1968). It may only be added that what Beardsley calls 
‘‘thickenings” are only (or mainly) longitudinal folds; such thickenings viewed 
from reverse look like grooves. The sclerites of the wing base could be seen only 
in 2 or 3 hyaline wings imi>regnated with resin (or secondarily with oil); however 
it cannot be said whether they have been correctly drawn and interpreted (Fig. 
10: D). The pocket for holding the hamuli is identical with that described by 
Beardsley (l.c.). In the region of the costal complex, dorsally,there occurs a group 
of about 10 minute sensilla (Fig. 6: G) corresponding with the alar setae in the 
Psevdocoecidae and Eriococcidae (Ann 1968), but campaniform sensilla at about 
the length of radius which occur in Pseudococcidae and other primitive groups 
have not been observed in the fossil Matsncoccus^ There is no mention of both 
the sensilla in recent species in the papers by Beardsley (1968) and Morrison 
(1928). 

The halteres may well b(? seen in numerous specimens; they are clubshaped, 
mostly much more slender than in 31. biseiosus and 3[. maisnmuraCy with 1-7 
hamuli of usual shape (Figs. 5; E, 6: IT, 10: E). The number of hamuli generally 
corresponds with the size of anterior wing. Among sixjcies studied 2 hamub 
occur in specimen rcdcscribed by Ferris (1941) as Acreagris pinnaiits from 
Baltic aml)er, 4 in 31. bisetosus (Beardsley 1968), about 6 in 31. matsumnrae 
(Morrlson 1928) and 7-8 in 31. secreius (Beardsley 1. c.). 

Little can be said on the membraneous and shrievelled abdomen, except 
that in several specimens numerous minute setae of the same shape as on thorax 
been observed on 1-7 abdominal tergites (Fig. 11). The occurence of similar 
setae on sternites is not quite evident, althougli lure* and there smiill setae have 
been noted. The 7th segment bears the pore cluster plate characteristic of 3Iatsu- 
coccus. Tlie tubular glands protrude above the plate surface as in recent species 
(Figs. 5: D, 8: G), similar is also the shape and size of the tube (observed in 
one specimen impregnated wuth resin). Eesoluting from the number of waxy 
treeds, 8-12 ducts occur in the amber species, i. e. definitely smaller than in 
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the recent species. The 8th segment is normal, little shricvelled, with few minute 
setae on dorsum and venter. 

The penial sheath is often well preserved and available for examination 
from various sides, but difficult to be measured because of oblique positions. 
Thus .sometimes it lookes long and slender, sometimes short and broad. The 
large, strongly selerotized, almost ringshaped 9th sternito forms the basis of 
the sheath. Its dorsal ends articulate with the longitudinal ridges which are 
hardly, or not at all separable from the margins of the 9th tergite. The latter 
bears the oval anus at about half its length and posteriorly tai)pers to a moder¬ 
ately sharp tip. Laterally the sheath is formed of membraneous bulges and ventral- 
ly occur the basal rods which articuLate the aedeagus with the 9th sternite. 
The bulges bear several setae; minute setae, supposedly basiconic sensilla also 
occur on apex of the i)enial sheath (Figs. 8: D, 11; D); these sensilla have not 
been mentioned by Beabdslky (1968). Generally, the sheath seems to be more 
slender, j)articularly in the part posterior to anus, than in M. bisetosus. The 
aedeagus is strong, almost parallelsided, curved. 


Apterous male 

Wingles males may occur althogether with brachypterous and alate forms 
within the same species, but may also represent the only form of adult male 
in various groups. Tlie main differences between winged and wingless males, 
beside the absence of the wings, occur in the structure of mesothorax, but 
several other body parts may be affected with the consequences of the wing 
reduction. 

Among the few apterous males of the Baltic amber, three specimens defini¬ 
tely belong to the Matsuaoccidae. It is demonstrated by the structure of head, 
antennae, legs, penial sheath and pore clusL'r plate. However, these si)ecimens 
are characterizetl by a feature unique in the scale insects — being apterous, 
they have compound eyes of the .same type as the alate .specimens; as it is known, 
the margarodid (s. 1.) wingless males have a pair of ocelli like the females and 
larvae {Slomacoceus) or simple eyes (isolated ommatidia) arranged in groups 
or circle (Phenacoleachia amtralis). 

xVnother somewhat peculiar feature is the i)re.senoe of a well developed 
pore clu.ster plate (in apterous males these organs are greatly reduced). 


Adult female 

The specimens considered to be adult females offer very few characteristics 
for infragcneric taxonomic studies. Practically only the size of legs as well as 
size and shape of antennal segments may be used to separate species, although 
the different shapes of the antennal joints may as well be intei-pretcd as artefacts. 
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lu one instance some adult females have been found with an alate male in 
the same amber piece, thus it may be supposed that both belong to the same 
species, the other have been arbitrally assigned to the remaining species (see 
also discussion on life histery and conclusions below). 

First stage crawler 

The available Baltic amber niaterial contains two first stage larvaie 
(crawlers) which definitely belong to Matsucoccus, It is evident from the sha]>e 
of the body and legs, and particularly from the shape of the antennal seg¬ 
ments and theii’ sensilla which are almost identical with those described in 
M. viaisumurae (Morrison 1928). The specimens have been assigned to the 
fossil J/. pinnatus. 


Summary and conclusions 

1. There is no doubt that the 64 specimens dealt with in the present 
paper, including first instar larvae, adult females, alate and apterous males, 
are scale insects most closely related or identical with the recent MatHucoccus^ 

2. It is now not possible, and supposedly will never be possible, to include 
the fossil and recent forms of Maisucoccus into one system and recognize them 
on the basis of the same criteria. Thus, we may a priori reject any attempts of 
taxonomic studies on fossil Matsucoccus and retain the already established 
Acieagris crenaia $ KocH et Berendt and Monophlebus pinnatus o CIekmar 
et Berendt ( = Acreagrispinnata ? ^ sensu Ferris) as symbolic representatives 
of the fossil Mais^icoccus^ or try to deal with them in spite of the actual diffi¬ 
culties and ‘‘impossibilities”, being quite aware of all the faults and weak¬ 
nesses of the results of such taxonomy. I believe that the latter conception 
is a better one because it provides any information; and information gives al¬ 
ways rise to furtlier studies. 

3. The taxonomy of scale insects is based on the female. The males 
are “ascribed” to species on the basis of biological data (common occurrence, 
mating), and studies on males provided only complementary information to the 
taxonomy of this group of insects. In case of the fossil material the situation 
is quite reverse — the males are much more numerous than the females (45 :17) 
and provide more information for study — thus the taxonomy of the amber 
Maisucoccidae has been based on the male. 

4. The wings, antennae and legs are best preserved in most specimens. 
The analysis of chacteristics of these structures revealed their great variability 
(quantitative characters TOry within 100%) which, furthermore, is quite contig¬ 
uous (normal), but there is no correlation between any characters, e. g., if 
the specimens are arranged according to length of the wung, then other features 
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bocoiiio ^roatly disordered (Fig. 1). This phenomenon may be interpreted in 
the following ways: 

a. All the speeimens belong to one, variable, si)eeies which oeeurrcd on and 
through all the Baltic amber area and period. 

b. The specimens represent numerous, 10 or more, species which are, 



Fig. 1. Alate MatHUcocem males arranged according to increasing wing length; A — length 
of wing, B — length of antenna, C — width of wing, D — length of anterior tibia, E — length 
of anterior femur, F — number of hamuli, G — stellate hairs (present or absent), II — numer¬ 
als of specimens. 


owing to the conditions of the inclusions, not distinguishable; we may then 
establish several species each with its single, best preserved si)ecimen (holotype) 
and remain all other unattached (undetermined), or describe each inclusion as a 
different species (a nonsense procedure, as indicated by Ferris 1941). In 
any case, the belief that numerous species occurred in the Baltic amber period 
is quite justified by the existence of more than 20 species in the present-day fauna. 

c. ^Ve may assume that the 45 male specimens at hand represent a few 
species and then grou]) them more or less arbitrarily into several units. Such 
classification will be evidently artificial, but for practicial reasons seems to be 
the best solution. 

5. Since the males have been described only in very few recent species 
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and since the eoniparison of the fossil and recent material is greatly limited for 
technical reasons, all the fossil species, except one already described, are consid¬ 
ered to l)e new taxa. At any rate, the fault of such resolution will be smaller 
than that of the assumption that this or another recent species occurred in the 
Baltic amber period, although it is quite likely. 

6. Brachypterous and apterous males are known in scale insects. Some¬ 
times these forms occur together with alatc specimens in one species, somet imes 
only one form is known. In the general scale insects (margarodids s. 1.), as 1 am 
informed, only alate or apterous males occur in one species; in the recent Malsu- 
coccvs only alte siwcimens have been described. Thus it seems reasonable to 
consider the fossil apterous specimens as a distinct siwcies. 

7. The alate specimens can be divided into three groui)s on the basis of a 
combination of several morphological characteristics, as shown on Fig. 2. Tlie 



Fig. 2. Alate Matsucoccus males arranged in “boinogeneous” groups; M. largsoni (Cocc 70 ... 56)^ 
M. pinnatus (Cocc 4 ... 18), M. electrinus (Coco 21 ... 39). For further explanation see Fig. 1. 


main criteria considered are the number of hamuli (1-3, 4-5, 6-7, ht-wever 
with some exceptions), length of antenna, wing and anterior tibia. The considera¬ 
tion of absolute numbers resulted in that each group contains sjiecimens with 
narrow and broad wings, relatively long or short antennae, etc.; stellate hairs 
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also occur in cacli ^roup. For the time being this solution may be useful and 
further clianges 'svill be no problem, since the species name is, in fact, restricted 
to the holotype. 

8. There is no doubt tliat Monophlehus pinnatus Germar et Berendt is Ma- 
tsucoeens, as suggested by Ferris (1941). However, the question is which of the 
three recognized groups, if at all, represents the species described by these au¬ 
thors. Since the original description and figure are devoid of any indication (except 
that the antennae should be longer than the body), and the type specimen is 
not available, we may assume that none is M. pinnaius and describe all the 
units as new species, or that the “intermediate” group represented by numerous 
specimens and with a great variability may be identical with the species in 
question. For practical reasons the latter conception is accepted here. 

0. As pointed out elsewhere in the paper, the “male third stage-adult 
female”—like specimens are regarded as adult females. In one instance such 
specimens and an alate male were enclosed within the same amber piece (both 
females and male are the smallest in the sample). The remaining females have 
been further divided into two groups — the “intermediate-sized” and “large” 
ones, and consequently ascribed to respective groups of males. This way each 
species (except J/. apterus) is represented by female and male specimens. 

10. The two first stage crawlers are assigned to J/. pimtaUas since it com¬ 
prises numerous male and female specimens. 

11. It should, once again, by emphasized, that most of the taxonomic 
decisions are arbitral, and that the taxonomy of the fossil Maisuroccus must 
t hen be artificial, but this procedure seemed to be the best solution in the trans¬ 
formation of the existing aml)er material into information. 


VH. TAXONOMY OF THE BALTIC AMBER MATSUCOCCIDAE 

This group has been established by Morrison (1927) as a monotypic tribe — 
Alatsucoccini — and placed together with Xylococcini and Stigmaeoccini in 
the subfamily Xylococcinae, family Alargarodidae. Studies by Beardsley 
(1968) on adult male indicated that Alaisucoccus should be removed from the 
Xylococcmae as a separate subfamily. Simultaneously several students empha¬ 
sized that the generally accepted family Alargarodidae represented in fact 
a much higher taxonomic level, and that at least all groups recognized by Mor¬ 
rison (1927, 1928) as sufbamilies should be elevated to family rank. This .sug¬ 
gestion has been supported with investigations on mouth parts by Koteja 
(1974, 1974a and others). In the present paper the classification by the above 
author is followed, according to which Alalsvcoccm constitutes a monotypic 
family within the superfamilj" 0)ihezioidea ( = Phenacoleachiidae + Ortheziidae 
-f Margarodidae s.l.). 
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Matsucocciis Cockerell 
Type: Xylococcus matsumurae Kuwana 1005:91 


Recognition characters based on fossil material 

Alate male. Wings almost parallelsided, narrow (width: length ratio 
1 : 2.1-2.8). Subcostal thickening and radius extending beyond apex of wing; 
single media reaching margin of wing just behind apex; anal vein dilimiting 
a small portion of wing (anal lobe). Pocket for holding hamuli narrow, net extend¬ 
ing beyond wing margin. All wing disc in regular folds radiating from media 
to margins. ITamulohalteres clubshaped, with 1-7 hamuli. 

Head markedly wider than long, flatteneil dorsoventrallj*, with distinct 
midcranial ridge and well developed, subtriangular dorsal and ventral ])lates. 
Comj>ound eyes hemispherical, large, with about 100 ommatidia. Antennae 
shorter than wings (ratio 1 :1.1-1.5), longer than legs (ration anterior tibia: 
antenna 1 :2.5-3.r)), inserted deeply between eyes, filiform, lO-segmented; 
flagellar segments cylindrical, not nodded, with numerous hair-like, evenly 
scattered, setae about 2 times as long as width of segments; 1-5 cajutate setae 
usually on all segments; antennal bristles, 2 in number, on 4 terminal segments. 

Thorax significantly comi>res8ed from sides; prescutum, scutum, scutellum 
and mesosternum all strongly sclerotized, convex. Legs slender, with needdle-, 
on ventral face of tibia spine-like, setae. Anterior coxa, and usually other seg¬ 
ments, longer than remaining. Tarsus one-segmented, tarsal digitules needle- 
like. Claw slender, slightly curved, without a denticle; ungual digitules spatulate 
extending beyond ai)ex of claw. Anal lobes absent. Definite ])ore cluster plate on 
7th abdominal tergite ju’csent. Penial sheath solid, elongate; aedeagus slender, 
long. 

Body setae small, present on head, i)ro- and metathorax, on tergites and 
sternites of abdomen and lateral membranes of penial sheath. Penial sheath 
with minute sensilla near apex. 

A])terous male. Wings entirely lacking; prescutum, scutum and scuL 1- 
lum distinct, but flat. Remaining characteristics correspond with those in the 
winged form. 

Adult female, llody elongate, parallelsided, but usually shrivelled and 
deformed in the amber. Mouth parts wanting. Body setae and other dermal 
structures not recognizable. Eyes relatively large, situated on head margin 
near antennal bases, well preserved in most si)ecimens. Antennae inserted 
close each other at body apex, ])ut not contiguous, 9-segmented; scape large, 
usually longer than wide; pedicel cylindrical, slightly narrowed at apex, usually 
shorter than broad; 1st flagellar segment cylindrical, definitely shorter than 
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wide, sopmonts 2nfl to 6th conical, Avith the base directed dislally; apical seg¬ 
ment OA'oid, with truncate tip; flagellar segments reticulated, intersegnicntal 
membrane A'ery large; antennal bristle on 3-4 terminal segments, hair-like setae 
sparse, on all flagellar segments, inserted apically; scape and pedicel with minute 
setae. Legs shorter than antennae; femur longer than tibia; tarsus about % the 
length of tibia, distinctly 2-segmented; claw small, without a denticle; ungual 
digitules consijicuously spatulate; setae on coxa and femur minute, on tibia 
and tarsus slightly longer than width of segments. 

First stage larA'a. Body regularly elongate clipti(al; posterior ape'X with 
a small but definite lobe and a pair of setae abc'ut 1/5 the l)ody length. Antennae 
inserted almost contiguously, 6 segmented, Avith each segment of a characteristic 
shape and sensilla as shown on Fig. 16. Labium small, Avithout setae, idaced 
near mesothoraeic legs. Femur stout, tibia and tarsus together shorter than 
femur, claw relatiA'oly large, ungual digitules capitate, slightly extending beyond 
apex of claw. 

Host and life cycle. Finns succinifera] life history resembling sujiposedly 
that in recent species, Avith scA'cral generation per year possible and/or asyn- 
chronic cycle of different siKcies. 

Deposit and distribution. Eocene-Oligocene Baltic amber deposits. 

Classification. Although Matsueoccus represents a serious forest i)est 
both in the Old and Ncav World, and a number of studies haA'c been undertaken 
to learn its biology, behaviour etc., there is no revision or key to the more than 
20 species of this genus, and adult males have been mentioned in few si)ccies, 
while described in details only in one. Thus it is not possible to elaborate a classi¬ 
fication of both fossil and recent species. The classification proposed in the pre¬ 
sent paper is based on adult male, and is apparently artificial. 


Key to adult male 


1. Wings entirely lacking . M. apterm sp. n. 

—. Anterior wings and halteres present.2 

2. Halteres Avitli 1-3 hamuli; wings 1130-1440 gm long; antennae 900-1050 (j.m 

long, slightly shorter than body length;femur210-270 (xm, tibia250-330 ;im 
long. M. larssoni sp. n. 

—. Halteres with 4-7 hamuli, if 3 hamuli present, then all dimensions larger 
th.an given above; antenna equal to, or longer than body.3 

3. Halteres with 4-5 (rarely 3) hamuli; AV'ings 1560-2040 pm long; antennae 

1150-1650 pm long, usually longer than body; femur 270-390 prn, tibia 
330-570 pm long .J/. pinnafws (Germar et Behendt) 

—. Halteres with 6-7 hamuli, if less numerous, then wings 2000-2600 pm long; 
antennae 1600-1900 pm, tibia 520-750 pm long . . . 31. eleotrinus sp. n. 


j 
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Key to adult female 

1. Body 000-1000 fiiii, antenna 250-300 (xm, femiu* 80-120 (xtn, tibia 70-100 (xm, 


tarsus 50-70 (xni long . Jl/. larssoni sj). n. 

—. All dimensions larger than given above.2 


2. Body 1000-1000 [xm long; antenna 400-550 (xm long, flagellar segments 
2-0 stout, broader than long; femur 150-190 (xm, tibia 120-150 (xm, tarsus 

70-100 ;im long . M, pinnatus (German et Beeendt) 

—. Bo<ly about 2000 ;xm; antenna about 000 [xm long, flagellar segments slender, 
conspicuously longer than wide; femur about 250 (xm, tibia about 200 am, 
tarsus 120 p.m long . J/. electrinus sjt. n. 


Description of si)ecie8 

^latsHCOCCtis larssoni sp. n. 

(Figs. 3-5, 13) 

Holotype: alato male, Cocc 15a, Baltic amber inclusion, 16 V 1957, A. K. 
Andersen, ZMC; paratypes; 4 adult females Cocc 16b-c originally embedded 
with holotype in the same amber piece. 


Description 

Adult male; Alate; body small (970-1200 (xm long). Head 280-370 pm 
wide, with several setae 15-20 pm long recognizable on both dorsum and venter 
in some specimens. Eye 110-150 pm in diameter. Antenna sliglitly shorter than 
body, 900-1050 pm long; apical segment 90-110 pm long; first flagellar segment 
longer than others, subequal to them in Cocc 56, with 8-10 setae, but about 18 
in Cocc 100, and as many as 23 in Cocc 67. Thorax accessible for examination 
from dorsum in Cocc 71, from sides in Cocc 70 and 100. Prescutum and scutellum 
in Cocc 71 definitely shorter than wide, but this seems to be an effect of deforma¬ 
tion. Mesepisternum nearly circular, about 100 pm in diameter; mesosternum 
280 pm long (both measurements taken from Cocc 100). Dorsal setae on pro- 
and metathorax recognized in some sjiecimens; setae bent, with minute knobs 
at apices, about 15 pm long. Wing 1130-1440 pm long, 470-610 pm wide, width: 
length ratio 1:2.2-2.6; longer than antenna, length ratio 1 :1.2-1.5. Halteres 
110-150 pm long, with 3 setae, but 2-3 in Cocc 60, and only 1 in Cocc 70. Legs 
short, relatively robust; trochanter-Ffemur 210-270 pm long, tibia 270-330 pm, 
but only 250 pm long in holotype; tarsus about 100 pm long; anterior tibia 
equal to, shorter or longer than posterior one, about 3 times shorter tlian an¬ 
tenna, and 4-4.6 times than wing, except holotype in which it is nearly 6 times 
shorter than wing. Abdomen with dorsal and ventral setae similar to those on 
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thorax, but apical knob indistinct; 8th segment supposedly only with one pair of 
setae dorsally and ventrally. Pore cluster plate relatively large (Pigs. 3, 4); 
about 8-10 pore tubes may be present, tubes about 25 ;im long, 9 g.m in diameter 
(Fig. 5: G). Penial sheath 180 (xm long, 100 ;i.m high in Cocc 70,190 gm and 120 
(im, respectively, in Cocc 100. Lateral membranes with several setae similar to 
those on abdomen. 



Fig. 3. MaUucocevs larssoni sp. n., Cocc 70. 


Adult female: Body much shrivelled, supposedly 800-1100 (xm long, 
about 400 p,m wide. Antenna 260-360 (xm long, with all segments, but apical, 
at least as wide as long, usually wider than long; antennal bristles noted only 
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Fig. 4. Maisucoccus larssoni sp. n. (J, Cocc 100. 
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Fig. 5. Matsucoccus larssoni sp. n., <J, A — dorsal view of body, B — antenna, C — scape, 
pedicel, first, and two terminal segments of flagellum, D — ventral view of head, E — hamulo- 
haltere, F — anterior leg, G — tubular ducts of glandular plate (free hand). 
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on 3 terminal segments. Trochanter-[-femur 70-120 (im, tibia 70-100 (jim, tarsus 
40-G0 [jLin long. 

Stellate hairs present in 3 pieces with adult males. 

Xote. The description of species has boon based on all 8 included males and 5 females. 
The holotypo Cocc 15a is rather in a poor condition and only few structures can be seen 
exactly, further its legs are extremely short. It has been selected as type because of having 
been found together with 4 specimens, considered to be adult females, in one amber piece. 
The male Cocc 67 is somewhat aberrant in having very numerous setae on antennae, and male 
Cocc 70 with only 1 hamulus. 

The male redescribod and figured by Ferris (1941) belongs supposedly to this species 
since it has only 2 hamuli aud the wings are small, even smaller (750 pm) than in any of the 
examined specimens. As far as the female is considered, it is difficult to infer whether the 
specimens described by Ferris may be placed in this species. 

Material examined 

Adult male. Cocc 15a. ZMC, 16 V 1957, A. K. Andersen’. Ilolotype. Originally with 
four females (Cocc 15b-d). Embedded between two layers of resin; lines and “floods” of 
brown resin from dorsum make examination impossible; median parts of venter in milky 
clouds; legs and antennae seem to be impregnated with rosin and filled with air. Sh-. 

Cocc 37. ZMC, 27 V 1963, C. V. IIenningsen. Amber clear; specimen shirivelled; part 
of body removed during polishing process from one side, obscured by milky clouds from the 
other; logs and hamulohalteres well visible, penial sheath exposed; body impregnated with 
resin, or secondarily with some oil, owing to this internal parts of pore tubes accessible for 
examination. Sh-f. 

Cocc 56. ZMC, 1 XII 1966, C. V. IIenningsen. Amber clear; specimen situated among 
“floods” of brown resin and a split which strongly reflects the light; all venter in milky 
clouds; appendages accessible for examination. Sh-f-. 

Cocc 60. ZMC, 1 V 1967, C. V. IIenningsen. Amber clear; specimen trapped into a cob¬ 
web and supposedly shrunken before embedded in resin; only part of antennae and logs avail¬ 
able for examination. Sh —. 

Cocc 67. ZMC, 28 III 1968, A. K. Andersen. All dorsum obscured by numerous lines 
and cracks; thorax and abdomen ventrally covered with strongly reflecting split; apex of 
one wing removed; head from venter and appendages may be examined. Sh— . 

Cocc 70. ZMC, 28 III 1968, A. K, Andersen. Amber clear but in “dust” which makes 
the examination .somewhat difficult; many details may be studied. Sh —. 

Coco 71. ZMC, 28 III 1968, A. K. Andersen. Specimen situated within linos, ruptures 
and impurities, examination from venter impossible; apices of one wing and antenna removed; 
antennae shrivelled, legs beneath wings; all dorsum available for examination. Sh-f-. 

Cocc 100. SMXS, z4889. from the Koenigsberg Baltic Amber Collection. Amber clear; 
specimen embedded within a fissure; this and a largo bubble make the observation difficult; 
specimen may be examined from side; setae on thorax and abdomen distinct. Sh—. 

Adult female. Cocc 11. ZMC, 26 II 1955, C. V. IIenningsen. Specimen embedded 
within lines and fissures; antennae obscured; dorsal face veiled with milky clouds. Sh—. 

Cocc 15b. ZMC, 16 V 1957, A. K. Andersen. Originally embedded wdth three other 
females (Cocc 15c-e) and adult male (Cocc 15a) in one amber piece. A large fissure with nume¬ 
rous particles makes the examination somewhat difficult; setae not visible. Sh— . 

Cocc 15c. Abdomen partly bidden under milky and granulate clouds, a leaf scale (or 
something like that) on metathorax ventrally; setae on antennae distinct. Sh—. For further 
data see Cocc 15b. 
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Cocc. 15d. Body dark, impregnated with resin (t) and filled with air, very difficult 
to study. Sh—. For further details see Cocc 15b. 

Cocc 15e. A well preserved specimen, but a comparatively thick layer of air makes 
the examination somewhat difficult; some setae on logs visible, on antennae indistinct. Sh —. 
For further data see Cocc 15b. 


Matsucoccus pinnatus (Germar et Berendt), conili.n. 

(Figs. 6-8, 14-16) 

Monophlebus pinnatus Germar et Berendt, 1856: 3, PI. I, Fig. 1; Menge, 1856; 18; 
SCUDDER, 1890: 242; 

Acreagris crenata Kocii et Berendt; Ferris, 1941: 6 (misinterpretation); Beardsley, 
19CS; 1457 (misinterpretation). 

Typo material: not seen, its fate is unknown. 


Original description 


‘•Monoplilobiis anteniiarum articulis filiformibus, alarum striolis nunierosis 
subtili.ssimo c nervo medio pinnatim exeuntibus, ano aculoato. 

Das vorliegendc Exemplar zeigt das Thier von der Seite zusammengedruekt, 
imd fast alle Theilo noch in ihrer natiirlichen Lage und vollstandig, nur der, 
kaiim cine Linio lange Korper, ist mit einem Ueberzug von undurelisichtigen 
Bernstein hier und da bedeokt, 

Der Kopf is vorhaltnissmassig klein und nielit genau erkennbar. Die Filhler 
sind betraclitlich langer als der Korper, borstenfdrmig, fein beliaart, das erste 
Glied erseheint als ein stumpfer Kopfhockor, die fclgenden sind alle gleichlang 
untereinander, langgestreekt, diinn, fast stielrund,nur an der Spitze etwas ver- 
dickt. Es lassen sieh nur acht Glioder beobachten, da die Endglieder beiden 
Filhlern felilen. Der Mittelleib, den man im Profil sieht, ist vorn gewolbt, die 
Brust stark erhaben der Hinterriicken abschilssig. Der Hinterleib hat hinten 
einen Vorsprungauf welchcm an jeder Eeke cine kleine Flcisehwarze gesessen zu 
haben selieuit, unter diesem Vorsprunge befindet sieh ein kegeKormiges, am 
Ende abgestutztes Glied, an welches das herabgebogene kegelformige in einen 
gekriimten Stachcl sfch endigende Afterglied anschliesst. Die Vorderfliigel 
sind gross, eirund, der starke Eandnerv lauft mitdem Eande parallel bis in die 
Kruinmung des Hinterrandes. Von ihni weg gehen fast reehtwinkeling zahbeiche 
feine Striehe nach dem Aussenrande. Eine feine Langsader lauft ziemlich dureh 
die ;Mitte des Flugels und von ihr weg gehen auf beiden Seiten fast rechtwin- 
kcling federformig zahlreiehe feine Striehe diu'ch, welche dem ganzen Fliigel 
das Ausehen einer feinen federformigen Streifung geben. Die Schwingkolbchen 
sind bei dem prachtvollen Exemi>lar, das mit vorwarts gebogenen Fliigeln 
liegt, ganz deutlieh zu erkennen. Die Beine sind massig lang, diinn, die Krallen 
einfach”. 
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Fig. 6. MaUucoccm piunnlus {OyaimWi efc Berendt), <J, A — ventral view, B — dorsal view, 
C — scape, pedicel and first flagellar segment, D — apical segment, E — anterior coxae and 
trochanteres, F — tarsus, G — basal portion of wing (dorsal view), II — hannilohaltere, 

Figures A-G refer to Cocc 85. 
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Description of examined material 

Adult male: Alate specimen; body 1050-1400 [xm long, 330-450 [xm wide. 
Head about 300-370 jxm wide; middorsal and midventral plates with numerous, 
small setae, difficult to measure and count, however, they seem to be large and 
sparse in Cocc 85. Eye 120-150 [xm in diameter. Antenna 1150-1050 [xm long^ 



Fig. 7. Mataucoccus pinnatus (Germar et Berexdt), (J, A — ventral view of body, B — 
head, dorsal view, C — veiilral view, D — frontal view, E — basal part of antenna, F — 

apical part of auteuua. 
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longer than body; apical segment 110-180 pm long; first flagellar segment usu¬ 
ally the longest, rarely shorter or subequal to the second, •with 8-21 setae. Pro¬ 
thorax -with numerous dorsal setae. Prescutum oral, 150-190 pm long, 100-120 
pm "wide, scutum 12-140 pm long, scutellum 120 pm long, 95 pm -wide (meas- 
\iroments taken from Cocc 38 and 85), episternum oval, respective diameters 
about 120 pm and 150 pm (in Cocc 69), mesosternum about 230 pm long, 150 pm 
■wide (in Cocc 86). Wing 1560-2040 pm long, 550-890 pm •wide (width: length 
ratio 1: 2.2-2.8), longer than antenna (length ratio 1:1.1-1.5). Wing sclerites 
may be seen in Cocc 69, sensilla in Cocc 85. Ilaletore 130-220 pm long, with 4-5 
hamuli, but supposedly only 3 in Cocc 19 and 66. Logs slender; trochanter-f femur 



mem 


'mem 


yy, 0.2mm p.g , 0.1mm 


Fig. 8. Matsucoccus pinnatus (GermaR et Berendt), o, A — dorsal view of body, B — lateral 
view of abdomen, C — penial sheath, dorsal view, D — ventral view, E — lateral view. 
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270-390 |xm long, tibia 330-550 [xm, tarsus 100-150 (xin long; anterior tibia 
usually longer, rarely equal to i)osterior one, 2.5-3.4 times shorter than antenna, 
and 3-4 times shorter than wing. Setae on abdomen numerous with minute 
knobs at apices. Pore cluster plate not seen exactly in any specimen, supposedly 
with 8-12 pores. Penial sheath about 200 [xm long, 100 [xm wide and 100 [xra 
high (measurements taken from Cocc 28 and 69); lateral membranes with several 
setae; minute sensilla on distal part of penial sheath could be seen in some 
specimens. 

Adult female: Body 1000-1600 |xm long, 600-700 [xm wide; segmentation 
distinct in some specimens; setae, pores etc. not observed. Antenna 400-540 [xm 
long, stout. Scape cylindrical, very large, with several small setae noted in some 
specimens; pedicel cylindrical, but somewhat swallen in the middle, slightly 
longer than half length of scape, usually broader tlian long; first flagellar seg- 
imiit subcylindrical, narrowed at apex, length always smaller than width; 
flagidlar segments 2-8 broadening towards tip; apical segment ovoid, with 
truncate apex; flagellar segments each with 1 thick antennal bristle, apical 
segment with 4 or 5 bristles of different length; thin seta<3, presumably 4 in 
number, on each of flagellar segments. Trochanter + femur 150-190 (xm, tibia 
120-160 [xm, tarsus 70-100 |xm long; setae needlclike, shorter than width of 
segments, sparse, about 6 setae on tarsus. 

First stage larva: see description of genus. 

Stellate hairs present in 6 pieces with adult males, and in 1 with adult 
female (Cocc 81). 

Xote. There is no doubt that the specimen described by Germar and Berendt (1856 
as Monophlehm piimatus is a inatsuooccid, except that the sentence “Der Hinterleib hat 
liinten cinen Vorsprung, auf welchera an jeder Ecke eino kleine Floischwarze gesesson zu 
haben scheint...” does not fit with the conditions in living Maisucoccus male. However, 
ill thi‘ .r.hrievelled specimens the pore cluster plate may imitate a projection (Vorsprung), 
like th*- tubes may protrude from the plate in the form of papillae (Fig. 4). Another question 
in whviln.T the 19 alate males identified as 3/. pinnalm are actually this species because the 
original description is devoid of any specific characteristics. Further the designation of adult 
female- and first stage larvae to M. pinnatus may also bo questioned (see discussion in Chap¬ 
ter VII. In any case, it may be hoped that at least some of the specimens are correctly iden¬ 
tified. 

Within the male assemblage, there are two specimens (Cocc 19 and 66) which have 
supposfdly only 3 hamuli as in larsaot^i, but in Oocc 66 the antennae are definitely longer 
than in this species, while in Cocc 19 the antennae as well as the legs are much greater than 
in -V. Inrssoni, 

Among the recent species with male known, M.pini seems to be similar to 3/. pinnaim. 

Stellate hairs accompany only males with antennae shorter than 1409 (xm, however, 
tJiey occur again in 3/. electrinus (antennae longer than 1600 ;xm). Similar conditions have 
been noted among the females. This may indicate that M, pianolas, as understood here, 
rei)rese!it two species, or two generations of somewhat different morphology. 
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Material exaniincd 

Adult III all*. Cocc 4. ZMC-MMC, 509-1891, V. S. Xiklsen. Amber clear, but speciineii 
located in fissures, examination from dorsum impossible; body much shirvelled and obscured 
with milky resin, head and antennae available for study; wings strongly bent. Sh-f. 

Cocc 13. ZMC, 16 V 1957, A. K. Andersen*. Amber clear; specimen embedded within 
lines and cracks; body shrivelled, mostly hidden in milky resin; appendages and one side 
of thorax available for examination. Sh—. 

Cocc 18. Z3[C, 19 XI 1958, C. V. IIenningsex. Amber in numerous cracks; little can 
be seen. Sh— . 

Cocc 19. ZMC, 19 XI 1958, C. V. Henningsen. iSpecimen embedded at the very edge 
of amber piece within a fissure; difficult to study. Sh—. 

Cocc 28. ZMC, 16 I 1961, Th. Hansen. Specimen embedded between two layei> of 
resin; all dorsum except scutum, prescutum and scutellurn in fissures and cracks; head and 
thorax from venter in milky clouds; abdomen presumably little shrivelled, penial slieaili 
distinct; appendages covered with minute particles. Sh—. 

Cocc 29. ZMC, 21 III 1961, B. Mortensen. Specimen embedded within ripples and 
cracks; body twisted, one antenna removed; nothing except one antenna can be seen exactly. 
Sh-. 

Cocc 32. ZMC. 25 III 1961, C. V. IIenningsex. Body completely shrunken, covertr-d 
■with a milky cloud from venter; wings and antennae distinct. Sh—. 

Cocc 33. ZMC, 31 V 1961, C. V. Hknningsen. Numerous ripples, cracks and bubble.^ 
make the examination from dorsum impossible. Sh— . 

Cocc 36. 15 X 1962, C. V. IIenningsex. Curvinl surface of amber deformes the specimen 
from dorsum; ventral face in milky resin; specimen crumpled in unnatural position; antennal 
setae very distinct. Sh — . 

Cocc 38. ZMC, 14 V' 1963, J. Flauensgaard. All dorsum obscured by ripples, lines 
and cracks, except middle parts of thorax; ventral face largeley in milky clouds; body little 
shrivelled; seato on legs distinct, on antennae ob.scure; left antenna broken at first flagellar 
segment. Sh — . 

Cocc. 52. 1 V'll 1966, C. V. IIenningsex. Specimen somewhat shrivelled, deformed 
from dorsum by curved surface of amber; apex of wing removed; venter of thorax with 
a large bubble; setae on appendages distinct, but difficult to count. Sh — . 

Cocc 55. ZMC, 1 XII 1966, C. \'. IIenningsex. Amber clear, upper surface curved 
causing optical deformation; body little shrivelled; thorax largely covered with wings; .setae 
on appendages mostly distinct. SlH-. 

Cocc 66. ZMC, 28 III 1968, A. K. Andersen. Amber clear; specimen shrunken and 
crumpled; head and thorax in milky resin, few^ structures can be examined. Sh-f. 

Cocc 68. ZMC, 28 III 1968, A. K. Andersen. Amber clear, but curved surfaces of piece 
cause deformations; specimen within ripples; one body side with a large bubble and milky 
clouds; one wing removed. Sh — . 

Cocc 69. ZMC. 29 II 1968, A. K. Andersen. Numerous ripples and bubbles obscure 
head and thorax, abdomen available for examination from sides. Sh — . 

Cocc 82. PMIIU, from Berendt collection. Amber clear but very dark; specimen embed¬ 
ded within numerous ripples and cracks, from dorsum unavailable for study; body shrunken 
and crumpled, partly in milky resin, difficult to study. Sh-f. 

Cocc 85. PMIIU, 394, Kuenow collection. A thin plate of clear amber embedded in 
Canada balsam; ripples and black particles round the insect do not obscure morphological 
doitals; head twisted, tliorax largely covered with wings and shrunken, abdomen in milky 
resin; in spite of these artefacts this specimen is one of the best preserved inclusions. Sh-f. 

Cocc 98. SMNS, z5198, from the Koenigsberg Baltic Amber Collection. Amber very 
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cb»ar, but body completely crumpled and obscured with milky resin; legs, wings and hamulo- 
haltercs may bo examined. Sh—. 

Coce. 99. BAIN’S, z4731, from the Koonigsberg Baltic Amber Collection. Amber clear, 
specimen within numerous lines and cracks; all body in milky clouds; wdngs accessible for 
examination. Sh 4-- 

Adult female Cocc 17. 19 XI 1958, C. V. IIenxingsen. Resin split in numerous, sub- 
circular fissures arranged radially round insect; splitting planes milky, causing deforraatious; 
abdomen wdth a large bubble. Sh — . 

Cocc 22. ZMC, 21 XI 1900, C. IIenningsen. Rosin round specimen split in horizontal 
and prependicular cracks, the latter imitate setae, but actual setae distinct. Sh — . 

Cocc 50. ZAIC, 1 VII 1966, C. V. IIenningsex. Specimen embedded within ruptures; 
a large bubble on dorsum; body shrivelled, antennae much deformed. Sh—. 

Cocc 73. ZAIC, 28 III 1968, A. K. Andersen. Specimen situated between two layers 
of resin, dorsal face clear, ventral one obscured with numerous bubbles; antennal setae 
and sculpture of joints distinct. Sh — . 

Cocc 74. ZMC, 28 III 1968, A. K. Andersen. Except distal parts of some legs and one 
antenna, all body in milky resin and small bubbles. Sh — . 

Cocc 75. ZMC, 28 III 1968, J. Platjensgaard. Ventral face in numerous laraines, dorsal 
one in milky clouds, bubbles and impurities; antennae and legs free, but setae indistinct. 

Cocc 77. ZMC, 111 1969, C. V. Henningsen. Dorsal surface with numerous lamines 
and impurities, ventral one with a small milky cloud on thorax; abdomen constricted to 
about 1/4 body length; setae indistinct. Sh—. 

Cocc 81. ZMC. All body except antennae and distal parts of legs in a milky cloud. Sh -h. 

Cocc 94. SMNS, III B 86, from the Koonigsberg Baltic Amber Collection. Fine amber 
piece embedded in Canada balsam (removed from balsam in 1967, once again embedded in 
1983); specimen well preserved, many details can be studied. Sh — . 

Cocc 95. SMNS, B 257, from the Koonigsberg Baltic Amber Collection. Like Cocc 94, 
easy to study, setae on appendages distinct. Sh — . 

First stage larva (craw’ler) Cocc 87. FMIIU, 446, Kuenow collection. Thin plate of 
amber embedded in Canada balsam; specimen well preserved; setae on body and appendages 
difficult to see. Sh — . 

Cocc 89. FAIIIU, 448, Kuenow collection. Like Cocc 87, antennae in air sheaths. Sh—. 


Matsucoccus electrimis sp. n. 

(Figs. 9-11, 17) 

Holotype: alate male, Cocc 72, Baltic amber inclusion, 28 III 1968, C. V. 
Hennixgsen, ZMC. 


Description 


Adult male: Alate; body 1300-1600 [xm long, about 400 p.m wide. Head 
370-400 {jLin wide; dorsomedial plate with numerous setae, ventml plate not 
seen exactly in any si>ecimen. Eye 150-190 jxm in diameter. Antenna 1600-1900 
pim long, i.e. longer than body; apical segment 140-240 p.m long; first flagellar 
segment longer than others, about as long as the second in Cocc 65, with 13-18 
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Fig. 9. ^[atsucoccus electrinus sp. n., cJ, Coco 72. 
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Fig. 10. Maisxtcoccus electrinus sp. n., cJ, A — dorsal view of body, B — basal part of antenna,. 
C — apical part of antenna, D — basal part of wing, E — bamulohaltere. 
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setiio. Thorax accessible from dorsum only in Cocc C5; i)resciitum about 210 [xm 
long, 200 (xm wide, scutum IGO (xm long. Lateral sclerites generally resembling 
those in M, bisetosus, epistermim oval, in holotype 240 (xm long, 140 fxm wide. 
Ventral face not available in any specimen; mesosternum about 380 |xm long 



mem 


0.2 mm 


0.1mm 


Fig. 11 . Matsucoccus elecirinus sp. n., cJ, A — dorsal view of head. B — ventral view of head. 
C — lateral view of thorax (setae omitted). D — lateral view of abdomen. E — leg, F — 
various aspects of coxa and trochanter, G — apex of abdomen, ventral view, H — penial 
sheath, dorsal view, I — lateral view, J — dorsal portion of prothorax, metathorax and first 
abdominal segment, K — dorsal setae of prothorax (free hand). 
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in holotype. Dorsal setae on pro- and inotathorax 13-15 [iin long, all with ininute 
knobbs at apex. Wing 2000-2600 p.m long, 810-1130 |xiii wide {width: length 
ratio 1:2.1-2.3), longer than antenna (length ratio 1 : 1.1-1.4); wing sclerites 
as show n on Pig. 10 D. Halteres 180-220 {xm long, witli G-7, but 4 in Cocc 47, 
seta^. Legs, particularly tibia, very long and slender; trochanter-f femur370-510 
g.in, tibia 520-730 g.in, tarsus 130-180 (xin long; anterior tibia longer than pos¬ 
terior one, subequal in Cocc 39; about 2,4-3 times shorter than antenna (about 
3.6 times in holotype), and 3-3.7 times shorter than wing. Abdominal vsetae like 
those on thorax, very numerous, except 8th segment with few' setae. Pore elust"‘r 
plate not accessible in any specimen, about 10 waxy threads have been counted. 
Penial sheath difficult to measure oving oblique i>osition, about 220 [xm lung, 
120 (xm high in holotype, 180-110 (xm, respectively, in Cocc 58; dorsal face and 
anus visible in Cocc 21; sheath with numerous minute sensilla ]K)sterior to 
anus, lateral membranes with several setae smaller than those of abdomen, 
without spical knob. 

Adult female: Body 2010-2160 (xni long, 1080-1320 (xm wide. Antenna 
about 600 [xm long, slender — all flagellar segments longer than wide. Length — 
scape* 120 fxm, pedicel 72 jxm, flagellar segments 1—48 [xm, II-IX — 60 jxm; width 
— scape 90 (xin, xx^^dicel 72 (xm, flagellar segments 1—48 gni, VIII — 36 (xm, 
IX — 30 [xm (measurements taken from Cocc 14). Trochanter-f femur 240 [xm, 
tibia 210 fxm, tarsus 120 (xm (from Cocc 26). Setae on appendages have not 
been observed. 

Stellate hairs present in 4 pieces with males and 1 piece with female. 

Note. The description of male has been based on 10 specimens of which the holotype 
represents certainly the best conditions. The wing in Cocc 21, 27, 31, 65 and 97 is only slightly, 
or not at all, longer than in 3/. pinnatus, but in all them, except Cocc 27, the antenna is 
very long, nearly as long as the wing (length ratio 1: 1.1). Cocc 27 has been assigned to 31, 
electrinus owing to the presence of 7 hamuli. On the other hand, in Cocc 47, a very large spec¬ 
imen, only 4 hamuli have been found. 

In specimens included to this species several structures could be seen which are rather 
difficult to study in the fossil material, i.e. the wing sclerites and alar sensilla in Cocc 97, 
body setae in Cocc 58, anus in Cocc 21, sensilla on penial sheath in Coco 27. Furthermore, there 
occur structures like ommatidia on the dorsomedial plate in Cocc 5 which, however, may be 
artefacts. 

Judging from the number of hamuli, this species seem to be close to M.secretus Morri¬ 
son. 


Material examined 

Alate male. Cocc 5. ZMC. 3 I 1956, C. V. Uenningsen. Amber clear from venter, 
in ruptures and impurities from dorsum. Wings crumpled, partly removed; body little shriv¬ 
elled but dark; difficult in study. Sh-f. 

Cocc 21. ZMC, 3 V 1960, C. V. Henningsen. Amber clear. Specimen crumpled and 
covered with milky substance. Legs partly removed. Nothing except antennae, apex of 
penial sheath and one hamulihaltere can be examined exactly. Sh—. 

Cocc 27. ZMC, 16 I 1961. Th. Hansen. Amber clear, but from one side with curved 
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surface which causes deformations, from the reverse side half of the specimen removed during 
polishing process. Sh-f. 

Cocc 31. ZMC, 25 III 1961, C. V. Henningsen. Specimen situated among fissures, 
cracks and lines; obscured further by milky clouds; both wings bent; nothing can be seen 
sharply. Sh+. 

Cocc 39. ZMC, 11 X 1963, C. V. Henningsen. Resin round specimen in bubbles, rup¬ 
tures, clouds and impurities, one wing broken; difficult to study. Sh —. 

Cocc 47. ZMC, 1 I 1966, C. V. Henningsen. Amber clear. Body little shrivelled; one 
body side covered with wing, the other very dark, difficult for examination. Sh —. 

Cocc 68. ZMC, 1 XII 1966, C. V. Henningsen. Amber clear. Specimen embedded be¬ 
tween two layers of resin, little shrivelled, but obscured by bubbles and milky clouds. Thorax, 
including wing, and head absent from left side, it looks as they had been eaten before covered 
w'ith next layer of resin; right wing removed to half length during polishing. Setae on various 
body regions very well visible. Sh—. 

Cocc 65. ZMC, 28 III 1968. Specimen embedded between two layers of resin; numerous 
lines, fissures and bubbles veil large body parts and appendages; left wing broken. Sh —. 

Cocc 72. ZMC, 28 III 1968, C. V. Henningsen. Amber clear; specimen little shrivelled; 
wings somewhat twisted, abdomen obscured from one side by strongly reflecting planes, 
from the reverse by milky clouds, but appendages, thorax and penial sheath accessible for 
examination. Sh-h. 

Cocc 97. SMXS, z5356, from the Koonigsberg Baltic Amber Collection. Amber and 
specimen dark; antennae in fissures and lines; body and appendages partly filled with air 
and resin (parafin T); wing sclerites and scnsilla may be seen. Sh —. 

Adult female. Cocc 14. ZMC, 16 V 1957, A. K. Andersen. All body except antennae 
and distal parts of some legs in milky resin, bubbles and impurities; any setae visible. Sh +. 

Cocc 26. ZMC, 5 I 1961 B. Mo^tensen. Specimen not shrivelled, left side in milky resin 
and minute bubbles; appendages in air sheaths, setae not recognizable. Sh—. 


Matsticocciis apterus sp. n. 

(Fig. 12) 

Holotype: adult apterous male, Cocc 57, Baltic amber inclusion 1 XII 
1966, C. V. Henningsen, ZMC. 

Description 

Adult male: Apterous specimen; body about 1400 [Am long, 300 [jLin wide 
at thorax and 450 ixm at abdomen. Head 210 [im long, 340 |xm wide. Diameter 
of compund eyes about 130 pm. Middorsal plate heartlike, with several setae. 
Antenna 1300 pm long, i.e. slightly shorter than body; first flagellar segment 
the longest; apical segment (150 pm) slightly longer than two penultimate ones. 
Setae on scape and pedicel not recognized, they seem to be absent also on first 
flagellar segment; on further segments the setae are sparse, but capitate setae 
present on all, except first. Prothorax normal, with several tergal setae. Meso- 
tergum diveded into prescutum, scutum, scutellum and mesopostnotum, but 
the sclerites are different from those in alate specimens. Presutum very short 
and wide, compressed between pronotum and scutum (artefact?); scutum and 
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scutellum resemble greatly the conditions in alte specimens; mesopostnotum 
difficult to interprete, it may be the small piece just behind scutellum; the scleri- 
tes arc flat and seem to bear setae (in alate specimens setae have not been noted 
here). Metanotum subrectangular, •well defined, •with numerous setae. Legs rather 
stout, trochanter + femur about 350 (i.m, tibia 420—150 ;im (anterior tibia shorter 
than posterior one), tarsus about 150 (im long; claw and digitules normal. 
Setae difficult to see, perhaijs shorter than in alate specimens. Abdomen flat- 



Fig. 12. Matsitcoccua apterus sp. n., <?, A — dorsal view of body, B — antenna, C — apical 
segments of antenna, D — apex of abdomen, dorsal view. 


tened dorsoventrally, clearly segmented; all segments with minute setae. Pore 
cluster plate well defined, with 8 pores. Penial sheat normal, about 180 ixm 
long, 110 (xm wide. Ventral face of body not available for study. 

Stellate hairs absent. 
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Note. The description of species is based only on the holotype. Two other specimens 
included tentatively to this species because of being apterous, are in poor condition and their 
description as well as identification is difficult. 

For discussion of the conception of this species see Chapter VI. 

Material examined 

Cocc 35. Holotype, cJ, apterous, ZMC, 15 X 1962, C. V. Hennigsen. Specimen well 
preserved; little shrivelled; antennae partly removed when polished. Fissures and dark 
surface obscure some body parts, particularly from venter. Sh —. 

Cocc 54. apterous, ZMC, 1 XII 1966, C. V. Hennixgsen. Poor specimen, crumpled 
and deformed; legs and antennae partly removed. Amber surfaces curved, little can be 
seen. Sh—. 

Cocc 57. 3, apterous, ZMC, 1 XII 1966, C. V. Hennixgsen. Amber clear. Specimen 
little shrivelled, but from venter largely covered with milky cloudiness and large bubbles, 
legs and antennae also obscured by air sheaths and milky resin; dorsum clear. Sh—. 


IMatsiicoccus sp. n. 

Spt^einiens listed b<"Iow, certainly inatsucoccids, are in a very poor condition 
and their identification was not possible. 


Material examined 

Cocc 23. <J, alate. ZMC, 5 I 1961, B. Mokteksen, Amber clear; specimen completely 
shrunken and crumpled; body dark; wings, antennae and legs greatly removed; head visible 
from front, prescutum can be measured. Sh —. 

Cocc 30. alate. ZMC, 25 III 1961, C. V. Henningsen. Specimen embedded in a fissure, 
at very edge of amber piece. Not available for study from any side. Sh-f. 

Cocc 46. <J, alate, ZMC, 1 I 1966, C. V. Hennixgsen. The specimen has supposedly 
been dried before embedded in resin, situated within a fissure w'ith numerous impurities. 
Examination not possible. Sh—. 

Cocc 59. cJ, alate. ZMC, 1 V 1967, C. V. Hennixgsen. Amber clear, but specimen com¬ 
pletely crumpled, embedded at very edge of piece, all details much deformed, one wing 
removed. Sh-f. 

Cocc 61. (J, alate. ZMC, 1 V 1967, C. V. Hennixgsen. Specimen entirely crumpled, 
embedded within cracks, fissures, bubbles and milky clouds; not accessible for study. 


VIII. SUMMARY 

The first, and only, Baltic amber scale insects were described in 1845-56 
by Kocii and Berendt {Acreagris crenata $), Ger3IAR and Berendt (Mono- 
phlebus pinnatus <?, M. irregularis <J, M, trivenosm (J) and IIenge (Coccus avitus 
cJ, C. iermitinus <?, (7. sp. $, Ochyrocoris electrina ?, Orthezia sp. $). None of these 
inclusions were available for study; presumably they disappeared. Perris 
(1941) redescribed females supposed to be Acreagris crenata and males believed 
to be Monophlehus pimiatics, on the basis of materials preserved at the Harvard 
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Unirersity. Both the forms have been considered to be male and female of the 
same species, close to Matsucoccus (Chapter I, II). 

Among 117 Baltic amber inclusions of scale insects available for study, 
64 are representatives of Matsucoccidae (Table 1), and results of investigations 
on this group are presented in the paper, but some particular features of scale 
insects inclusions and methods of theh- examination are also discussed (Chapter 
III). 



Fig. 13. Matsucoccus larssoni sp. n., $; ventral view of body, antenna and leg. 


All iKtsible information obtained from the matsucoccid inslusions has been 
compared with what is known about the host, life history, reproduction etc. of 
the present day .species. Pinus ( = Pinites) succinifera, the mother plant of the 
Baltic amber, is considered to be the host of the fossil matsucoccids. This belief 
is strongly favoured by the evidence that the recent species infest exclusively 
the pine, and by the proportion of inclusions of these coccids (55%), and })arti- 
cularly by the proportion of adult females (77% of all female inclusions) (Chap¬ 
ter V). 
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Fig. 14. MaUucoccus pinnatus (Germak et Berendt), ?; ventral and dorsal aspects, antenna. 

and leg. 
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The taxonomic characteristics of the fossil matsucoccid alate male are broad¬ 
ly discussed on the background of the description of the recent M. bisetosus by 
Beardsley (19G8). The wings, antennae and legs are best preserved in the amber 
aud may be used in the taxonomy of fossil material (Table 2). Apterous male, 
adult female and first stage larva provide few characteristics for such purposes 
(Chapter VI). 



Fig. 15. JUaUiitcoccus pinnatuB (Gekmar et Berendi), $, Cocc 94; dorsal and ventral aspects. 


The c()mpari.son of males dealt with in the present paper with recent Matsu- 
eoccus justifies thier inclusion to this genus, and compari.son of females and 
larvae concur. However, the fossil forms cannot be treated with the recent ones 
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■within one system or key because of different methods applied and sparse charac¬ 
teristics available in the former, thus all species recognized in the amber are 
considered to be ne'w taxa, and their diagnoses and classification based mainly 
on few quantitative features, are apparently artificial (Chapter VI). 

Alate male of Matsucoccus pinnatus (Geemae et Beeendt) comb. n. has 
been redescribed and illustrated on the basis of 19 specimens; 10 females and 



Fig. 16 . Malsticoccua pinnatus (Germab et Bbrendt), $ (A-C) and first stage larva (D, £); 
A — ventral aspect, B — antenna C — leg, D — ventral view, E — antenna (free hand). 


2 first stage larvae have been also arbitrarily aesribed to this species. Three new 
species are established: Matsucoccus larssoni (8 <J<J. 5?$). comprising the smallest 
forms, M. electrinus (10 (J<J, 2 $$) covering the largest forms, and M. apterus 
(3 (J<J, no ??). Five alate males in very poor condition remained unattached 
(Chapter VII). 

The status of Acreagris crenata Koch et Beeendt and Monophlebus irre¬ 
gularis Geemae et Beeendt, affiliated with the Matsucoccidae by Feeeis 
(1941), is di.scus.sed. Both are excluded from this family: the former as uomen 
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dubiiim because of absence of type material and very unadequate description, 
the latter because showing some monophlebid, but not matsucoccid features 
(Chapter IV). 



Fig. 17. Maisucoeem elecirinus sp. n., 9; dorsal and ventral aspects of body, antenna and 
leg. Antenna in Cocc 26 is strongly bent. 
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STRESZCZENIE 

[Tytul: Matsucoccidae {Hotnopiera, Coccinea) bursztynu battyckiego] 

Pienvszc i jedyno czerwee z bursztynu baltyckiego zostaly opisane w latacb 
1845-5() przez Kocha i Beuendta {Acreagris crenata $), Gebmara i Beeendta 
{Monophlebus pinnatus <J, M. irregularis (J, M. trivenosus <J) i Mengego (Coccus 
avitus cJ, C. termitinus <?, C. sp. (J. Ochyrocoris electrina $, Orthezia sp. $)• Oryginal- 
nyeb inaterialbw tych czerwebw nie udalo si? zdobyd, prawdopodobnie zagin?}y. 
Ferris (1941) opisat na podstawio bursztynow baltyckich z kolekcji Fniwersy- 
tetu Harwarda samic?, ktdr^ uwazal za idcntyczn% z Acreagris crenata i samca 
oznaezonego jako Monophlebus pinnatus (Rozdzial I, II). 

Spo6r6d 117 przpbadanycb inkluzji czerwedw w bursztyuie baityckim 64 
uznano za przedstawicieli Matsucoccidae (tabela I). Wyniki prac nad tt}. grup% 
przedstawiono w niniejszej publikacji. Ponadto omdwiono pewne specyliezne 
cechy inkluzji czerwcow i nictody ich badania (Bozdzial III). 

VVszystkic informaeje jakich dostarezyly inkluzjc zestawiono z danymi 
na temat zywicicla, cyklu rozwojowego, rozmnazania itp. gatunkdw wspblczes- 
nych. Sosna bursztynowa — Pinus (= Pinites) succinifera — byla prawdopodob- 
nie zywicielem kopalnych Matsucoccidae. Przcniawia za tym du2y procent (55) 
tych czerwedw w stosunku do wszystkich pozostalych (w przypadku saniych 
sarnie wynosi on az 77%), a ponadto fakt, zc wspolczcsne gatunki zyj^ wj’ljicznie 
na sosnach (Bozdzial V). 

Obszernie opisano budow? uskrzydloncgo samca na iwdstawie scheniatu 
wspolczesncgo Matsucoccus bisetosus (Beardsley 1968). Skrzydlo, czulki i nogi 
s^ najlepiej zachowane w bursztynic i mog^ by<5 iwmocne w taksonomii materia- 
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I6w kopalnyeh. U samcow bozskrzydiyeh, samic i lanv tylko nieliczne ccehy 
mog{^ bye wykorzystane (Kozdzial VI). 

Okazy samedw, ktdrymi zajmuje si^ obeene opracowanie zostaly wlqczono 
do rodzaju MaUucocem. Edwniez porownanic samic i larw ze 'vvspolczosnyini 
gatunkami usprawiedliwia decyzj§. Jcdnakzc formy kopalne nie inogjj! byd 
wl^czone ze wspoJczosnymi do jednogo systemu lub klueza, poniewaz metody 
badawcze i zakres dost^pnych cech si^ zasadniezo rdzne. Z tego powodu wszystkie 
formy kopalne, z wyj^tkiem wczeiniej opisanych, uznane zostaly za gatimki 
nowe,a ich klasyfikacja oparta na maloj liezbie cech ilofieiowyeh jest w zalozeniu 
sztuczna (Eozdzial VI). 

Na podstawie 19 samcow, 10 samic i 2 larw I stadium opisano Matsucoccas 
pinnatus (Germar et Berendt) comb. n. Ustanowiono trzy nowe gatimki: 
M. larssoni ( 8 eJeJ, 5 ??) obejmuj^cy formy najmniejsze, M. electrinus (10 (J(J, 
2 $?), do ktdrego wl^czono formy najwi^ksze i M. aptervs (3 eJeJ). Pi^d skrzydla- 
tych samedw, w bardzo ziym stanie, nie oznaezono (Eozdzial VII). 

Przedyskutowano status Acreagris crenata Koch ct Bere>"dt i 3[onophl€- 
bus irregularis Germar et Berendt, formy l^czone z Maisucoccidae przez 
Ferrisa (1941). Obydwie zostaly wyl^ezone z tej rodziny ~ piei^wsza jako 
nomen dubium, ze wzgl^du na brak materialdw typowych i bardzo ogolnikowy 
opis, druga poniewaz tak opis, jak i rysimek zawierajjj; wyrazne cechy Mono- 
phlebidae [Eozdzial IV]. 


PE3K)ME 


[SarjiaBiie: Matsucoccidae (HomopterOy Cocemea) h3 Objituhckofo BHiapa] 

Abtop uccjiCAOBaji 117 HHKJUoaiiM nepBeiioB b Objithmckom HHTape, 64 h3 KOTopux 
OTHCC K npe;icTaBMTeji5iM Matsucoccidae. YcraHOBJiCHbi 3 hobbix Bw^a — Matsucoccus 
larrsoni sp. n., M. electrinus sp. n. h M. apterus sp. n., a TaK'^KC omicaH M. pinnatus (Ger¬ 
mar et Berendt) comb. n. ITpoHaBC^eHa pcbh3hb cTaxyca Acreagris crenata Koch et Be¬ 
rendt H Monophlebus irregularis Germar et Berendt h KOHCTaTHpoBano, hto ohm hc npn- 
HaAJiexcaT k Matsucoccidae. 

npoaHajiH3UpoBaHbi AOCTynubie ;iJiR MCCjieAOBauHM TaKCOHOMUHecKiie npinuaKH 
HepBeuoB M3 RHTapHbix HHKJiK)3HM. 06cyxc;ieHa runoTeTHHecKaR Ghojiothr HCKonacMbix 
Matsucoccidae-, ohh xchjih, no-BHOTMOMy na Pinus succinifera. 

B padoTe npMBeACH Taxxce o63op JiUTepaTypbi no Bonpocy MCKonaeMbix MepBcuoB, 
oOcyxeacHO cocToanHe Hccjie;ioBaHHH b 3tom o6jiacTH, cymecTByiouiHe KOJuieKiuiM h Me- 
TOJXhl HCCJie;iOBaHHM BHTapHblX HepBeUOB. 


Redaktor pracy — prof, dr J. Nast 
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